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The Sheffield Convention. 


The Council of the Institute of British Foundry- 
men, when it accepted the invitation of its locat 
branch to hold this year’s annual convention at 
Sheffield, was well aware that there are but few 
centres more advantageously placed for such 
purposes. It is the centre of the steel castings 
industry, possesses in the neighbourhood some of 
the most important iron foundries in Great 
Britain, whilst in Rotherham there is a consider- 
able trade brass castings. Its University 
possesses a metallurgical department presided cr 
by Dr. Desch, which is admired and appreciated 
throughout the whole world. It was within its 
walls that the major portion of the micro- 
constituents of cast-iron were discovered and 
developed. 

Whilst the manufacture of steel castings is one 
of the principal products of the Sheffield works. 
it does not rank as its first industry. Before the 
war armaments were the most important produc- 
tion, followed by heavy steel of the better sort. 
such as rails, tyres and axles. Then came tool 
steel of every type, whilst in addition the silver 
plate, cutlery and edge tools occupied prominent 
positions, Most of these industries demand skilled 
metallurgical direction, with the result that there 
are at least 100 chemical laboratories controlling 
the city’s output. Little wonder, then, that 
Sheffield is recognised as the centre of the world’s 
metallurgical thought. 

Critical though Sheffield is, we believe that they 
will welcome the technical papers to be presented 
at the forthcoming conference as important con- 
tributions to metallurgical progress. Ten are to 
he presented, and the important subject of high- 
duty cast-irons is to receive special attention 
Professor Piwowarsky’s contribution will be of 
special interest, as it is the first time that a 
German national has contributed an official 
exchange paper. The number of papers of foreign 
origin has risen to five: America contributes two ; 
and France, Belgium and Germany, one each. 
The British papers are of a high order and in every 
way equal to those of other years. 

There is but one thing needed to make this in 
every way an outstanding success, and that is a 
record attendance. We cannot urge too strongly 
upon foundry proprietors and directorates that 
they cannot make a better investment than ensure 
either personal or other adequate representation. 
On these occasions one mects the leaders of thought 
in the industry, and each participant, either by 
his informal conversation or preferably by his con- 
tributions to the discussions, helps to model 
“public opinion”? relative to his industry. The 
larger works are making such rapid advances that 
some of the smaller ones imagine that the only 
way they can make progress is by economising on 
metallurgical work—the very phase of activity 
which keeps the larger ones to the forefront. Tt 
the smaller foundry-owner would but take a more 
prominent part in the co-operative organisations 
he would soon find that scientific work did not 
merely pay for itself, but also created a reserve 
for the prosecution of domestic research and some 
contribution towards national efforts. If they will 
but make a start with the Sheffield meeting, it 
is rcasonably sure that they will never be satisfied 
until they are running their foundries on a 
scientific and progressive basis, 


432 THE FOUNDRY TRADE JOURNAL. 


Institute of British Foundrymen. 
SHEFFIELD CONFERENCE. 


The Annual Convention of the Institute of 
British Foundrymen is to be held at Sheffield on 
July 5, 6, 7 and 8. 

The railway companies have agreed to issue 
tickets at the ordinary single fare and one-third 
for the double journey, fractions of 3d. reckoned 
as 3d., upon surrender, at the time of booking, 
of vouchers obtainable from the General Secre- 
tary. The tickets will be available from July 4 
to 9. Numbers are limited at all the works who 


have invited delegates. Karly application is 
necessary. Tickets are not transferable. 
PROGRAMME. 
Tuesday, July 5. 


6.0 p.m.—General Council meeting in the 
Cutlers’ Hall, Church Street, Sheffield. 

8.0 p.m.—A cordial invitation is extended by 
the Master and Mistress Cutler (Mr. and Mrs. 
David Flather) to all members, delegates, and 
ladies to a reception at the Cutlers’ Hall. 
Refreshments. Dancing 9 to 11. (Evening dress 
optional.) 

Wednesday, July 6. 

9.30 a.m.-—Conference commences at the Applied 
Science Department of the University of 
Sheffield, St. George’s Square. Welcome by the 
Vice-Chancellor of the University (Sir Henry 
Hadow, C.B.E., M.A., D.Mus., LL.D., J.P.), 
the Lord Mayor (Alderman J. G. Graves, J.P.), 
the Master Cutler (Mr. David Flather), the Presi- 
dent of the Sheffield Chamber of Commerce (Mr. 
J. H. Chapman). 

1.0 p.m.—Lunch at the 
Bank. 
ladies). 

2.0 p.m.—The Convention Committee invite all 
ladies to join a motor-coach trip to Baslow to 
visit Chatsworth House. Tea will be provided at 
the Grand Hotel, Baslow. 

2.15 p.m.—Visits to the works of Messrs. 
Edgar Allen & Company, Limited, Cammell, 
Laird & Company, Limited, Newton, Chambers & 
Company, Limited, and Vickers, Limited. 

7.15 p.m.—Dinner at the Royal Victoria Hotel, 
for members, delegates and ladies. (Evening 
dress optional.) Tickets 10s. each. Member and 
lady 17s. 6d. Dancing 10.30 to 12 p.m., provid- 
ing sufficient applications are received. 


Thursday, July 7. 


9.30 a.m. —Conference resumes at The Univer- 
sity, St. George’s Square. 

1.0 p.m.—Adjourn for lunch at the University. 
Western Bank, 1.15 p.m. (members, delegates and 
ladies). Tickets 3s. each. 

2.30 to 4.0 p.m.—Conference continues. 

4.30 to 5.30 p.m.—Civie Reception at the Town 
Hall by the Lord Mayor and Lady Mayoress 
(Alderman and Mrs, J. G. Graves). Afternoon 
tea (members, delegates and ladies). 

8.30 p.m.—All members, delegates and ladies 
are invited to the Hippodrome by the Convention 
Committee. 


University, Western 
Tickets 3s. each (members, delegates and 


Friday, July 8. 


9.30 a.m.—Visits to the works of Messrs. 
Brown-Firth Research Laboratories, Darwins, 
Limited (safety razor blade manufacturers), Davy 
Brothers, Limited, and Samuel Oshorn & Com- 
pany, Limited 

1.0 p.m.—Lunch at the Grand Hotel, Sheffield. 
Tickets 3s. each (members, delegates and ladies). 

2.30 p.m.—Motor-coaches to Derbyshire dales 
(members, delegates and ladies). Tickets 15s. 
each, including dinner. 


Papers at the Conference. 


1. American Exchange Paper: “ The Pro- 
perties of Coke Affecting the Cupola Melting of 
Steel,’ by J. T. MacKenzie. American Cast Tron 
Pipe Company. Birmingham, Alabama, U.S.A. 

2.—Belgian Exchange Paper: ‘Some Methods 
of Making Steel Castings,’”? by Monsieur Georges 
Fosseprez (member). 
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3.—French Exchange Paper: ‘‘ The Making of 
Steam Engine Cylinders,’? by Monsieur Audo, 
Foundry Manager of the Paris-Orleans Railway 
Company. 

4.—‘ The Influence of Chromium and Nickel 
on High Quality and Heat Treated Cast Lrons,”’ 
by Professor Dr. Ing. Piwowarsky, of the Tech- 
nical High School, Aachen, Germany. 

5.—* The Importance of Air Control in Effi- 
cient Cupola Practice,’ by P. H. Wilson, 
M.1.Mech.E. (member), Foundry General 
Manager, Stanton Ironworks Company, Limited. 

6.—‘* The Manufacture of a Large Steel Cast- 
ing,’’ by F. A. Melmoth (member) and T. Brown 
(associate member), of Messrs. Thos. Firth & 
Sons, Limited. 

7.—‘* Strains in Non-Ferrous Casting,’? by 
C. H. Desch, D.Se., Ph.D., F.R.S. (member), 
Professor of Metallurgy in the University of 
Sheffield. 


8.—‘‘ The Strength of Cast Iron,’”’ by J. E. 
Fletcher, M.1I.Mech.E. (member). Consultant, 


British Cast Iron Research Association. 

9.—* The Effect of Manganese and Manganese- 
Sulphide in Whiteheart Malleable,’? by E. R. 
Taylor, A.R.S.M., F.I1.C. 

10.—**‘ High Test Cast Iron,” by F. M. 
Robbins, Chattanooga, Tennessee, U.S.A. 


Regi 

Members and ladies attending the Convention 
will receive, per post, prior to reaching Sheffield, 
a registration card bearing the member’s regis- 
tration number. This card should be exchanged 
as soon after arrival as possible at the Convention 
Office for an envelope containing tickets desired 
for various functions and visits. 


Souvenir Booklet. 
A souvenir booklet, giving programme in detail, 
will be supplied to each member and lady attend- 
ing the Convention. 


Conference Office and Information Bureau. 

An office will he open, as shown below, for issue 
of tickets, booklets, etc., and for general informa- 
tion: Tuesday, 5 p.m. till 8 p.m., at the Cutlers’ 
Hall, and Wednesday, 9 a.m. till 12 noon, and 
Thursday, 9 a.m. till 10 a.m., at The University, 
St. George’s Square. 


Correspondence. 

Members may, if they wish, during the period 
of the Convention, have their correspondence 
addressed—c/o the Hon. Convention Secretary, as 
follows :— 

c/o Mr. W. A. Macponavp, 
Applied Science Department, 
University of Sheffield. 
Teleqrams: ** Conference, Applied Science, 
42071.”’ 
Telephone: 42071. 

Correspondence so addressed will be available 

at the Conference Office. 


Catalogue Received. 


Coke.—We hope that recipients of the latest 
piece of publicity issued by the Priestman Col- 
lieries, Limited, of Milburn House, Newecastle-on- 
Tyne, will not receive a similar disappointment 
as ourselves. We thought it was an invitation 
to a social function, instead of which it is a 
well-worded, concise and convincing statement 
relative to the preparation and properties of 
Garesfield Beehive foundry coke nuts. This 
information is set out on the two middle pages of 
a four-page white glossy cardboard, and in make- 
up strongly resembles a menu. We understand 
it is available to our readers on application. 


international Congress for Testing Materials, 1927.— 
An international Congress for testing materials is to be 
held in Amsterdam from September 12 to 17 next. 
The Congress will be held in three sections, namely: 
(1) metals; (2) cement, stone, concrete; and (3) 
sundries (oils, timber, etc.). 


* Owing to additional research work, this paper may not be 
read until next year. 
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Important Development in 
Cupola Practice. 


Our representative recently had the oppor- 
tunity of inspecting the conduct of the Poumay 
system of cupola practice at the works of Messrs. 
Kryn & Lahy Metal Works, Limited, of Letch- 
worth. This is the first installation of its kind 
in Great Britain, and the management are more 
than satisfied with the results of the preliminary 
trials and intend converting their second cupola 
at the earliest opportunity. The cupola, which 
has heen modified was originally a standard model 
supplied by Messrs. George Green & Company, of 
Keighley, is slightly taper-lined and averages 
39 in. diameter. Before the modification started the 
furnace was relined to give five tons per hour, 
but without trouble (or really with trouble, 
because of the limited capacity of the converters 
which it serves) six tons per hour is regularly 
obtained. Before the conversion to the Poumay 
system 35 cwt. of ganister was used for patching 
after each day’s blow, whilst since, this figure, 
according to the records of the company, has 
been reduced to 15 ewt. 

The high cost of hematite pig-iron has driven 
the manufacturers of steel castings by the baby 
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Total 
Tons. Cwts. | Tons. Cwts. 

April 26 ..| 41 10 4 3 11.2 
April 28 . 37 12 6 3.5 12.1 
May 2..| 39 17 3 19 9.9 
May 4..| 34 19 3 19 11.3 
May 6..] 38 2 4 8 11.5 
May 10...) 29 1 | 3 0 10.1 
May 12..] 30 10 3 8 11.25 


The bed charge in every case was between 16 
and 18 cwt. 

In order to make a fair comparison we detail 
the output of its sister furnace working on 
alternate days. This cupola has not yet been con- 
verted to the Poumay system :— 


Total metal | Total coke 


Date. melted. consumed. 


Percentage. 


Tons. Cwts. | Tons. Cwts. 


April 27. ..| 4 1 | 6 15.0 
April 29. ..| 42 | WO 15.4 
May 3  ..| 38 13 | 10 16.8 
May 5 ..| 36 2/5 WB 15.5 
May 9 ../ 38 O | 5 3 15.6 


Figs, | anp 2.--Views or a Mopiriep ror tHE PoumMay System at Messrs. Kryn & 


Lany, Limirep. 


Bessemer process to use larger and larger quan- 
tities of steel scrap. The sulphur and phosphorus 
content has to be kept well below 0.06 per cent. 
to pass specification. It has been established that 
scrap of the nature of, say, fish-plates is the ideal 
for remelting in the cupola, but industrial con- 
ditions have imposed upon the manufacturer the 
utilisation of what approaches the trade category 
of ‘heavy steel scrap,’’ and some of the pleces 
we saw in the scrap yard at Letchworth were 
of such a character that few would believe its 
incorporation in cupola practice possible. Never- 
theless, the charges we saw made consisted of 
7 per cent. of this mixture of heavy and 
awkwardly shaped steel scrap and 25 per cent. of 
high silicon hematite pig-iron. The furnace had 
originally two rows of tuyeres, and to these Mr 
Poumay, when modifying to incorporate — his 
system, added fourteen additional tuyéres in spiral 
fashion, the highest of these reaching to within 
approximately 4 ft. of the charging door. 

In order to give a proper perspective of the 
job we quote the figures taken from the daily 
charge sheets of the firm since the inception ef 
the process on April 26 in tabular form :— 


The bed coke for this furnace is shown at 22 to 
24 cwt. 

Thus it appears that though still working under 
more or less experimental conditions, the system 
is operating at an 11.04 per cent. total coke con- 
sumption, though melting what the tronfounder 
would call a 75 per cent, semi-steel mixture, whilst 
its sister furnace requires 15.8 per cent. of coke. 
Thus a saving of over 30° per cent, has been 
effected. 

The question arises as to whether similar 
economies could be effected in ordinary jobbing 
foundries already working very economically. 
Candidly, the theory underlying the Poumay can 
admit of many interpretations. One can imagine 
that had we but two rows of tuyeres the coke 
might be still incandescent and the top row 
of tuvéres would be merely a repetitive action 
ot the lower one, whilst the extension of 
the tuvére system well up the stack may ensure 
the complete combustion of any CO evolved from 
the CO, + © = 2CO reaction. 

From visual observation at the Letchworth 
plant we did get the impression that no carbon 
monoxide was burning at the charging hole, It 


| 
 . 
|| 
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our surmise and observations are correct, the 
economies to be expected, when the system is 
applied to a British cupola working on normal 
jobbing mixtures, will relate to the utilisation of 
perfectly good fuel now passing into the atmo- 
sphere. The economies arising trom this are an 
unknown quantity and may vary with every plant 
installed. Mr. Deschamps, general manager of 
the Kryn & Lahy Company, informed us 
that he had just received news that the 
Chenard et Walcker concern of Paris are 
melting iron for automobile cylinders with 6 per 
cent. melting coke. When one considers how 
important temperature is in this class of business, 
this suppression of waste CO gas does apparently 
assume very important proportions. The system 
has made great headway on the Continent, and 
the foundry trade will watch with a considerable 
amount of interest its progress in Great Britain. 
The process is being handled by British Heating 
and Drying Company, Limited, 14, Waterloo 
Place, London, 8.W.1. 


Institute of British Foundrymen. 
NEWCASTLE BRANCH. 


As briefly reported in a recent issue, the annual 
general meeting of the Newcastle Branch was held 
in the Neville Hall, Newcastle-on-Tyne, on 
April 30, 1927, Mr. FE. Wood presiding. The 
officers elected were:-~As Branch President, Mr. 
Victor Stobie. As Vice-Presidents, Mr. C. Gresty 
and Mr. R. H. Smith. As Hon. Treasurer, Mr. 
H. F. Parsons. As Hon, Secretary, Mr. F. San- 
derson. As Delegates, Mr. C. Gresty and Mr. 
J.N. Simm. As Members of the Branch Couneil, 
Mr, F. Allan, Major K. C, Appleyard, Mr. W. J. 
Molineux, Mr. G. Lillie and Mr. Dielkinsuu, 

Mr. James Swerve said that he thought they 
should not iet Mr, Gresty resign without record- 
ing a vote of thanks to him for the work he had 
done for the Branch. Mr, Patterson said that 
he had great pleasure in seconding Mr. Smith’s 
proposal. He knew what work Mr. Gresty had 
done during the Convention and the labour must 
have been enormous, 

On the motion of Mr. W. J. Paciin a vote of 
thanks was passed to the retiring President and 
his officers for their work during the session. 
Mr. Paulin said that they owed the introduction 
of cinematograph films to Mr, Wood. It must 
have taken a great deal of courage on his part 
to make that move because there had been so 
many doubts as to the success of the innovation. 

Mr. Parrerson, seconding Mr. Paulin’s pro- 
posal, said that he thought the films had been 
very interesting and that they had shown methods 
in use at works which the majority of the mem- 
bers, at all events, would probably never have 
the opportunity of visiting. 

Annual Report. 

The annual report showed that during the ses- 
sion the Branch held eight meetings, the average 
attendance being about 90. One of the meetings 
was held at Sunderland and one at Consett, and 
included visits to the works of Wm. Doxford & 
Sons, Limited, and The Consett Iron Company 
Limited, respectively. At each of these works 
the members were excellently entertained. 

For the first time in the history of the Branch, 
in addition to the Papers presented, cinemato- 
graph films were exhibited at some of the meet- 
ings, the thanks of the Branch being due to 
The British Thomson-Houston Company, Limited, 
Rugby; Morris Motors Limited, Oxford, and 
Foundry Plant and Machinery, Limited, Glasgow, 
for the loan of the films. 

The Branch register shows a total membership 
of 209, a decrease of 23 since the previous report. 
Four members and | five associates have been 
elected; losses by resignation, ‘transfers and 
other causes numbering 32. ° 

The annual dinner was held at the Station 
Hotel on February 12, and was attended by 100 
members, ladies and friends. : 

The General Council awarded a Diploma to 
Major K. C. Appleyard, member, for his Paper 
on “The Training and General Position of the 
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Craftsman, read before the Branch on 
December 12, 1925. 

The President and council recorded with regret 
that, on account of continued illness, Mr. W. G. 
Hollinworth had been obliged to resign his posi- 
tion as General Secretary of the Institute. They 
sincerely hoped that his health would soon be 
restored. At the meeting on January 29 the 
Branch received a visit from the new General 
Secretary, Mr. Tom Makemson, when the oppor- 
tunity was taken to congratulate him on_ his 
appointment, 

The Junior Section has held four meetings 
during the session and, in addition, visits have 
been paid to the following works:—The Carville 
Power Station, Wallsend-on-Tyne; The Wallsend 
Slipway & Engineering Company, Limited; and 
Messrs. Clarke, Chapman & Company, Limited, 
Gateshead. The annual smoking concert, held on 
December 10, was very successful, about 58 mem- 
bers and friends being present. 

The total membership of the Junior Section is 
54, and the average attendance at the various 
meetings and visits was about thirty. 

General Discussion on Foundry Problems. 

Following the business meeting, Mr. W. J. 
Pavuttx, Past President, introduced a_ general 
discussion on foundry problems, slides being used 
to explain many of the points under discussion. 
Among the subjects under discussion were the 
making of hollow brass handles, steam cylinders, 
duplex pumps, wheel blanks, and the working of 
core stoves. Many of the members took part in 
the discussion which concluded with a hearty 
vote of thanks being passed to Mr. Paulin. 


Book Review. 


Kelly’s Directory of the Merchants, Manufac- 
turers and Shippers of the World (41st Edition), 
published by Kelly’s Directories,” Limited, 186, 
Strand, London, W.C.2, in two volumes, price 
Gds., post free. 

The contents of this book are, of course, well- 
known to the commercial world, but in addition 
to comprising more than one and a half million 
names, and dealing with over 20,000 places, it is 
a Gazetteer, and contains a fund of facts and 
figures of the utmost value to the business man. 
ho matter in what class of merchandise he may 
he interested. 

The book covers the whole world, is copiously 
indexed in four languages, and is arranged as 
follows :—Vol. I deals with foreign countries and 
their Possessions, and Vol. If deals with Great 
Britain, India and the British Dominions, Colo- 
nies, Protectorates, and Dependencies. 

That part of Vol. IT which deals with Great 
Britain, has been divided into the following sec- 
tions: —(1) England, Scotland and Wales: (2) 
London; (3) Treland. 

Each of these sections is again divided into the 
following sub-sections:—-(@) Alphabetical 
classified trades, (ce) telegraphic addresses, (d) ex- 
porters, and (¢) importers. 

Relference to any desired information is facili- 
tated by (at the commencement of Vol. I) a con- 
cise explanation of the arrangement, and an 
example of how to use the book. 

The whole of the information has been 
thoroughly corrected and brought up to date. 


Death of Prominent Birmingham 
Business Man. 

We regret to record the death of Mr. F. W. 
Gower, a director of the Birmingham Aluminium 
Casting Company, Limited; Midland Motor Cylin- 
der Company and the Pneulee Company. — The 
deceased gentleman was extremely active, and was 
largely instrumental in building up this group of 
allied businesses which, though comparatively 
new, already rank amongst the most important 
foundry concerns in Europe. He was a thorough 
sportsman, and his loss in foundry business circles 
will be very keenly felt. 


THe prospectus of the 1928 British industries Fair. 
Birmingham, is now available on application to Mr. 
C Stanley, general manager, 95, New Stree. 
Birmingham. 
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German Foundrymen’s Association. 


The 17th general meeting of the German 
Foundrymen’s Association (Verein Deutscher 
Giessereifachleute) -was held from May 6 to 8 in 
Berlin. It was preceded by a meeting of the 
Chief Technical Committee for Foundry Work on 
Friday, May 6. At a preliminary meeting next 
afternoon the following reports were read: ‘* A 
New Process for Testing Moulding Sand,”’ by 
Herr W. Reitmeister: ‘‘ Wear in Cast Iron and its 
Relation to Structure and Mechanical Properties,”’ 
by Dr. Kiihnel: and ‘‘ The Importance of the 
Standardisation Movement to the Foundry Trade,” 
mainly a report on the work of the Cast-Iron 
Material Committee, by Herr Joh. Mehrtens. In 
the evening the Association was received at the 
Berlin Rathaus by the Mayor and town council. 
Some 500 members of the Association and other 
guests, who included numerous representatives of 
commerce, manufacture, science, ete., and members 
of foreign technical associations, were present. 

The Mayor, Dr. Béss, welcomed the guests on 
behalf of the city, and in his address gave an 
account of the development of the foundry 
industry in Berlin. The first State foundry, he 
stated, was established in 1803. It worked with 
extraordinary success for 70 years, and many of 
the monuments which were still celebrated had 
been cast by it. From such small beginnings the 
foundry trade of the city had grown to its pre- 
sent importance. At present there were in the 
capital 132 foundries employing an aggregate of 
18,000 workers. The number of aluminium 
foundries in Berlin was actually one-fourth of the 
total in Germany. He hoped that science and 
technology would be instrumental in restoring 
German industry to its former powerful position, 
and in particular wished success to the German 
foundry trade and the German Foundrymen’s 
Association. 

Dr. Dant, the President of the Association, 
expressed the thanks of that body and the other 
guests for the hospitality accorded them, and 
remarked that the Association had in its 19 years’ 
existence already held its general meeting 15 times 
in Berlin. 

On Sunday, May 8&8, the members met in the 
banqueting hall of the Zoological Gardens for the 
general meeting proper. Dr. Dahl gave a report 
on the Association’s activities and work during 
the past vear. After thanks had been expressed 
on behalf of the guests of the Association by Dr. 
Valentiner, Rector of the Clausthal Mining School, 
the following technical Papers were read: ‘‘ The 
Cupola Furnace in Theory and Practice During 
Recent Decades,” by Dr. Mathesius, Berlin: 
‘The Relations Between the Nature of the Mould 
and Strength Properties in Alloy Cast Tron and 
the Green-Sand Casting Process,’”? by Dr. W. 
Claus, Berlin: and ‘‘ The Combustion Processes in 
the Cupola Furnace and the Influence of Auxiliary 
Powdered Fuel Firing Upon Them,” by Dr. P. 
Bardenheuer. 

After an interval for lunch the members reas- 
sembled for the transaction of business. The 
managing committee and council were re-elected, 
Dr. Humperdinck, Wetzlar, being elected First 
President and Dr. Dahl, who has been the Presi- 
dent for many years, Honorary President of the 
Association. 

The proceedings terminated with a banquet in 
the Kaisersaal of the Zoological Gardens, followed 
hy speeches by Dr. Dahl, Prof. Wandhoff. Dr. 
Geilenkirchen of Diisseldorf, Secretary of the 
Employers’ Federation, and Director Herkenrath, 
who paid a tribute to the work of Dr. Dahl, the 
retiring President. 


Presidential Address. 


In his address the Prestpenr reported on 
the activity of the Association in the past year. 
He stated that notwithstanding the unfavourable 
economic position in the iron trade and the 
numerous restrictions which this had imposed upon 
the foundry industry, the Association had shown 
a satisfactory development. The number of mem- 
bers had considerably increased and was now about 
1,500. The work in the individual groups had 
again, on the whole, heen actively prosecuted. A 
large number of important lectures, which had 


nearly all led to an animated exchange of views 
at the various meetings of the groups, had again 
heen delivered by competent experts, and had 
helped to familiarise the members with the latest 
advances on the technical side of foundry work. 
The suggestion of the Austrian group of the 
Association to use Vienna gas coke for melting 
purposes in foundry work was of special import- 
ance. Engineer L. Zerzog, a member of the 
general council, had undertaken the preliminary 
technical work and tests, and thanks to the co- 
operation of the directorate of the Vienna Muni- 
cipal Gas Works, had brought them to a successful 
conclusion, As a result, and at an expenditure of 
milliards, the Austrian iron foundries had been 
rendered independent of foreign melting coke, 
which was of the utmost importance to Austrian 
industry. 

On the individual technical committees of the 
Association the utmost activity had likewise been 
shown. The work of the Electric Furnaces Com- 
mittee had been successfully continued, its results 
being embodied in a series of lectures delivered at 
an extraordinary meeting of the committee in 
question. 

The Moulding-Sand Committee, after complet- 
ing the first portion of its work relating to the 
discovery and geological composition of the mould- 
ing-sand deposits in Germany, had begun the 
second portion, namely, the examination and test- 
ing of the moulding sands. For this purpose 
exhaustive investigations according to Reit- 
meister’s process for testing moulding sand had at 
present been instituted in Various large foundries. 
These promised good results, so that it should be 
possible, with the aid of this process, for foundries 
in future to rely upon fixed standard values for 
their moulding sands and sand mixtures. As a 
conclusion to its labours, the committee intended 
to lay down definite rules for the purpose of deter- 
mining in advance, in connection with any mould- 
ing sand, the manner in which it should be pre- 
pared, what the drying temperature should he, 
when the sand should be worked into dry moulds- 
in short, how the individual sands should be 
treated in order to obtain the best results and to 
reduce to a minimum the spoilt castings attribut- 
able to the moulding sand. 

The Committee for Alloy Foundry Work, whose 
labours were aimed at placing this section of the 
trade in Germany on a scientific basis, was work- 
ing systematically on the existing problems of alloy 
castings both in the laboratory and in practical 
work, and was distributing the scientific results 
obtained in this special field of foundry work by 
means of a regular system of lectures. The clear- 
ing up of the numerous differences of opinion in 
regard to the various processes of manufacture of 
high grade cast iron, which had become a real 
necessity in foundrymen, was engaging the atten- 
tion of a special committee dealing with this 
subject. 

In the course of the year the Association had 
also taken a very active interest in the work of 
the Committee for the Testing of Cast Iron in 
Railway Work, for the purpose of obtaining data 
to establish the resistance to wear of cast iron 
exposed to heat and cold, and its relation to struc- 
ture and mechanical properties. A number of 
tests in this field had heen instituted and already 
concluded, and the Chairman of the committee, 
Dr. Wiihnel, Reich Railway Councillor, would 
report on these to the general meeting. The 
Association had also taken an active part in 
standardisation work 1n the foundry trade, which 
as would be seen from the report of Herr 
Mehrtens, had made gratifying progress during 
the past year. 

The Association had also endeavoured actively 
to support and promote the work of the German 
Committee for Technical Education in connection 
with the establishment of a system of instruction 
for moulders’ and pattern-makers’ apprentices. 

In order to do something to minimise the great 
hardship existing among unemploved members of 
the Association caused by the widespread restric- 
tions in the trade, the Managing Committee felt 
compelled to institute a system of relief for 
foundry workers, and to publish a fortnightly list 
giving particulars of existing vacancies. This 
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step had proved very successful and had already 
enabled a large number of foundry workers again 
to earn a living at their trade. It had also 
proved possible, thanks to the generosity of many 
members who voluntarily contributed to the relief 
funds, to relieve a number of specially necessitous 
workmen and their families by means of money 
contributions. 

As in the previous year, the Association again 
took part in the work of the German Technical 
and Scientific Association. In the report on the 
previous year’s work, reference had already been 
made to the congestion of academic study in the 
technical high schools of Germany, which led to 
the Association, having given a detailed statement 
of the prevalent conditions, to request the Tech- 
nical and Scientific Association to take suitable 
measures as soon as possible to remedy this 
undesirable state of things, which must inevitably 
cause the ruin of the German engineering trades. 
The Association had therefore suggested, in the 
first place, that principles should be laid down 
which would take account of the conditions exist- 
ing in the academical and _ technical labour 
market, and that by establishing a vocational 
advice council, the stream of students should be 
diverted from academic studies into other direc- 
tions. At its last meeting the Managing Com- 
mittee of this Association had discussed this pro- 
posal and agreed to it unanimously. 

The International Meeting of Foundrymen 
which took place last autumn in the United 
States, and which was attended by a number of 
the Association’s members, had led to the resump- 
tion of that international community of effort 
which had existed before the war for the exami- 
nation of technical problems relating to foundry 
work. 

A number of interesting Papers were read, 
which have been translated and are abstracted 
below. 


The C i and Practice ing R 
upola in Theory During Recent 


By Pror. Marnesius, Berlin. 


Prof. Mathesius gave a comprehensive survey 
of the very successful scientific experiments which 
had been carried out in regard to cupola furnaces 
during the last 20 years, the results at which he 
had arrived being as follows :— 

The melting efficiency of cupola furnaces bears 
a fixed relationship (which was shown by a dia- 
gram) to the amount of the blast per min. and 
per sq. m. of cross-section which traverses the 
furnace. 

The most favourable melting conditions are 
obtained with good coke, with a coke charge of 
about 8 per cent., with which a melting output 
of 10 tons per sq. m. of cross-section per hour is 
attained when the amount of the blast is about 
100 cub. m. per min. and per sq. m. of section. 
The results become less favourable, and the tem- 
perature of the iron obtainable in the furnace 
becomes less, both as this amount of blast is 
increased and diminished. 

The result of an increase of the quantity of 
charged coke is a considerable diminution in the 
melting output per hour and likewise a lower iron 
temperature. If the amount of charged coke is 
diminished there is the danger of the melting 
zone being too low, and therefore of the iron 
losses being increased as well as of iron which is 
rich in gas being melted. 

The maximum temperature of the iron which 
a cupola furnace can give under normal service 
conditions is within the limits of 1,450-1,500 deg. 
C. These data appear to solve the problem of 
the melting of iron in cupola furnaces in all 
essential points. 


A New Process for Testing Moulding Sands. 
By W. Rerrmerster, Dipl. Eng. 


At the outset the author emphasised the 
importance of testing the moulding sand _ in 
foundry work. A precise knowledge of its com- 
position was of special importance to foundries 
which cast alloy metals, which were adopting to 
an ever-increasing extent the so-called green cast- 
ing process, i7.¢e., casting in undried moulds. 
The methods of testing hitherto employed were 
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but little suited for practical work, for they were 
not simple enough. Chemical, microscopic and 
physical methods of testing moulding sand were 
known. The first two extended mainly to the 
examination of the material itself, while the 
physical tests applied rather to the properties of 
the rammed sand, t.e., of the mould. The testing 


method under discussion was purely physical. 
Here the conceptions of bonding — strength, 


ramming strength and permeability to gas played 
an important part. These conceptions had not 
hitherto been defined with sufficient accuracy. In 
particular, the term bond strength had given rise 
to many erroneous ideas; bond strength, as 
generally understood, meant the aggregate 
stability of the rammed sand. That, however, was 
not merely a consequence of the bonding medium, 
but also of the ramming work expended. The term 
** ramming strength ’’ also did not seem free from 
objection, as it was not entirely dependent upon 
the work done by the ramming. It would be 
better to call it ‘‘ surface hardness.’’ The most 
suitable process for testing rammed moulding sand 
would seem to be that which best indicated the 
properties of the finished mould. 

The speaker then gave an unequivocal definition 
of the term ‘‘ permeability to gas,’’ and elaborated 
a formula by which the gas permeability of the 
rammed moulding sand could be calculated. He 
then dealt in detail with the relations between 
packing condition, stability and gas permeability 
in the finished mould, and pointed out that the 
amount of packing work imparted to a mould 
by ramming, vibrating, hydraulic pressing, etc., 
could readily be ascertained when the same sorts 
of sand were employed by determining the specific 
gravity of the moulded body of sand. This should 
agree as far as possible in machine and hand 
moulding. The moulding machines must be 
adjusted to it. With the process described it 
was possible to test the sand in any condition of 
packing; at present the energy of 800 vibration 
strokes 1 cm. in height was employed in packing a 
evlindrical test body weighing 800 to 1,750 grams 
with a cross-section of 28.3 sq. cm. This was 
approximately equivalent to the packing energy 
expended by a hand moulder in ramming a similar 
mould in the usual way. ; 

A description was then given of the new pro- 
cess for testing moulding sand devised by the 
speaker. The gas permeability was determined 
by placing the sample of sand, packed in a tube, 
in airtight connection with a tank containing 
compressed air at a pressure of 0.5 atm. This 
compressed air was allowed to escape over the 
packed column of sand, and the gas permeability 
was calculated, with the aid of the formula men- 
tioned, from the time required for the pressure 
to drop from 0.5 to 0.1 atm. The stability of the 
sand in the particular state of packing was then 
determined in the same sample by means of a 
shearing test. In the author’s opinion this test 
furnished a good indication of the stability of 
the moulded sand, as it showed only very slight 
variations in its results. The testing of the 
moulded sand for stability and gas permeability 
could be carried out by a skilled workman within 
25 minutes. 

In conclusion, a_ series of photographs was 
shown for the purpose of indicating the variations 
to which the sand used in foundries is subject 
if it is not under constant supervision, how new 
sands and sand mixtures are tested, and how 
certain conclusions as to the characteristics of 
moulding sand can be drawn even from physical 
examination. 


The Importance of Standardisation to the Foundry 
Industry. 
By Jon. Menrrens, Civ. Eng. 

After giving a survey of the initial stages of 
the standardisation movement in foundry work, 
the speaker indicated the general progress which 
had been made in the trade during the last few 
years, and emphasised the view that this satisfac- 
tory development had not yet reached its limits. 

In view of the increasing requirements in regard 
to the quality of castings, the foundry manager 
was forced to pay the utmost attention to inno- 
vations and improvements in foundry work, and 
while doing so he had to utilise the efforts made 
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towards standardisation as a means of reducing 
the cost of his products and increasing the effi- 
ciency of his works. 

The speaker, who as far back as 1919 had made 
suggestions for the establishment of specifications 
for foundry products and had taken a leading 
part on technical committees dealing with the 
subject, made special mention of the success re- 
cently obtained in the manufacture of high-grade 
cast iron, For these results, he pointed out, the 
systematic co-operation of foundrymen and scien- 
tific men was responsible, while the technical asso- 
ciations concerned also deserved credit. In order 
to impart some degree of certainty to these and 
similar efforts for the production of high-grade 
cast iron, the establishment of uniform specifica- 
tions for materials and finished products was now 
indispensable. Such standardisation brought 
about a material saving in working and adminis- 
trative expenses, and consequently also increased 
efficiency, so that an extension of markets might 
be anticipated as a result of cheaper products. 

The speaker gave a report on the work of the 
Reich Committee on specifications in conjunction 
with the German Standards Committee and the 
Gina Standards Committee established by the 
Foundry Association, and gave a survey of the 
raw and auxiliary materials used in foundry 
work. He said specifications should be laid down 
for pig-iron, melting additions, non-ferrous 
metals, alloys, waste materials, scrap, old metal, 
melting coke, and other fuels, refractory bricks, 
moulding sand, coal dust, etc., in so far as they 
did not already exist. 

What had been said in regard to quality specifi- 
cations in the manufacture, sale and use of these 
materials applied also in regard to the standardi- 
sation of the working plant, machinery, tools, etc., 
in foundries. Technical standards were also being 
prepared for these, and they were intended to 
include pattern making, moulding machines and 
accessories. 

In regard to the details of the specifications 
for foundry products the speaker said that 
the effects of standardisation were to be seen 
in an increased degree of certainty in regard to 
the composition, strength, machinability and 
appearance of the castings, and not least, more- 
over, in the reduction of the hitherto prevailing 
diversity. These advantages benefited both the 
producer and the consumer and served to elimi- 
nate the feeling of excessive subdivision in con- 
suming circles. These points were illustrated by 
photographs relating to the introduction of 
standardisation in practice. 

Present Position in Germany. 

The speaker described the present position of 
the standardisation work in the four groups of 
materials relating to foundry products: Cast iron, 
malleable iron, cast steel and non-ferrous metals. 
The standardisation sheet entitled, ‘‘ Cast Tron,’’ 
dealing with its classification and properties as 
a working material, was ready for submission to 
the Management Committee. The sheet entitled 
Malleable Iron ’’ was also in the draft stage, 
so that both these sheets would presently be sub- 
jected to criticism. The sheet on ‘‘ Cast Steel,” 
however, had been practically completed, although 
it might still be subjected to certain slight modifi- 
cations. 

Herr Mehrtens said that the specifications for 
non-ferrous metals and alloys presented consider- 
ably greater difficulties. These were being worked 
out by the Technical Standards Committee for 
Non-ferrous Metals, in conjunction with the 
German Metallographical Society, and the indus- 
trial associations, official bodies and institutions 
concerned in the study of metals. The speaker 
also dealt with the important question of the in- 
troduction of standards into practice. 

The lecture furnished a clear survey of the 
work already carried out in standardisation in 
relation to foundry work. Dr. Mehrtens con- 
cluded his very noteworthy observations with the 
hint that while the work might be delayed by 
certain obstacles, it could not be prevented from 
going on. It was the duty of everyone engaged 
in manufacture and commerce—producers, dealers 
and consumers alike—to eliminate by healthy criti- 
cism the defects still existing in the specification, 
and to hasten the introduction of specifications for 
the benefit of German industry. 
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Combustion Processes in the Cupola and the Influence 
of Auxiliary Powdered Coal Firing. 


By Dr. P. BarpENHEUVER. 


Dr. Bardenheuer said that the purpose of the 
cupola furnace was to remelt cast iron and to 
bring it into a satisfactory condition for casting, 
whilst utilising the fuel to the best possible 
advantage. The melting output and the thermal 
efficiency of the cupola furnace were greatest 
when combustion was effected as rapidly and com- 
pletely as possible, and the heat developed could 
be conveyed to the iron without considerable losses. 
Conditions relating to the nature of the furnace 
as well as to the particular service conditions 
existing frequently affected the working of the 
furnace more or less prejudicially. Considerable 
heat losses were caused in particular owing to 
the carbon of the coke charged being converted 
only into carbon monoxide instead of into carbonic 
acid, or by the carbonic acid rising in the furnace 
being converted into carbon monoxide under the 
action of the dropping coke. 

It was the object of auxiliary firing by powdered 
coal (the invention of Dr. A. Kaiser, chief 
engineer of the German Babcock & Wilcox Steam 
Boiler Works, of Oberhausen, Rhineland) to miti- 
gate these disadvantages, as well as to reduce, by 
accelerating the melting process, the general heat 
losses by radiation and conduction, 

By blowing in a portion of the fuel in the form 
of powdered coal a little above the blast tuyere, 
in the furnace, a very great heat was developed 
elocally in the melting zone, and thus an increase 
of temperature was obtained. It was to be 
assumed that a better combustion of the coke was 
thereby simultaneously caused. The complete 
utilisation of the coke and the replacing of a 
portion of it by dust enabled the coke charges to 
be considerably reduced, so that less coke came 
into contact with the ascending hot gases, and 
the losses through the formation of carbon mon- 
oxide from the carbonic acid were diminished. 

Economies Attained. 

The powdered coal was blown into the combustion 
zone of the furnace through three special tuyeres 
by means of compressed air at 2.5 to 3 atm. +. 
The amount was approximately 1 per cent. ot the 
iron charge. The firing was also started with 
dust. The course of the melting was examined 
by two comparative tests with and without sup- 
plementary firing with an output of about 30 tons 
at a time in a furnace with an internal diameter 
of 900 mm. The results enabled accurate data 
regarding materials and heat utilisation to be 
drawn up. The most important results were as 
follows :—- 

In the first test the consumption of melting 
coke was reduced from 10.70 to 6.80 per cent., 
and in the second from 10.88 to 6.80 per cent., 
the consumption of powdered fuel being 0.93 and 
0.79 per cent. respectively. The total saving in 
fuel, including melting and bed coke, was 28.84 
and 31.41 per cent. respectively. The temperature 
of the molten iron was in the first test, without 
dust, 1,350 deg. C., and in the second 1,400 deg. 
C.; while with powdered fuel, in the first test it 
was 1,365 deg. C. and in the second 1,395 deg. C. 
The melting output per hour was increased by the 
auxiliary firing from 5,267 to 6,889 kg., that is 
by 30.8 per cent., and from 6,203 to 7,629 ky., that 
is by 23 per cent., respectively. The thermal] effi- 
ciency, that is the ratio of the heat content of 
the molten iron to the quantity of heat which 
would have been obtained by the complete com- 
hbustion of the fuel used into carbonic acid, rose 
in the first test from 37 to 50.74 per cent. (increase 
37.14 per cent.), and in the second test from 
34.76 to 47.77 per cent. (increase 37.43 per cent.). 

In the analysis of the waste gases the improved 
utilisation of the fuel owing to the supplementary 
firing was shown by a reduction of the carbon 
monoxide content by 45.5 and 38.5 per cent. 
respectively. 

No increase in the iron losses was found. These 
amounted in both cases to an average of about 
0.3 per cent. By the auxiliary firing the sulphur 
content was reduced, according to the mean results 
of 300 to 400 analyses, from 0.107 to 0.87 per cent.., 
that is about 19 per cent., because of the 
smaller consumption of coke, 

The quantity of slag was in both cases 
diminished by 8.22 and 18.94 per cent. respeo 
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tively. According to the results of the tests in 

question, as well as numerous service tests, no 

effect upon the mechanical properties was exercised 
by the new process. 

According to very recent tests it was possible 
to carry out the melting process with auxiliary 
firing so as to obtain with certainty, in ordinary 
practice in the cupola furnace, high grade cast 
iron with a transverse strength of 46 to 58 kg) mm?, 
with a deflection of 10 to 13 mm., and a tensile 
strength of 28 to 35 kg.,mm*. The value of the 
new process, which presented noteworthy advan- 
tages in regard to economising fuel and time, was 
thereby considerably enhanced. 

The Relations between the Nature of the Mould and 
Strength Properties in Alloy, Cast Iron and the 
Green Sand Casting Process. 

By Dr. W. Cravs. 

The subject of this paper was the physical pro- 
perties of castings in relation to the nature of 
the mould employed. Dr. Claus said that so far 
little had been done to elucidate this question. 
It was, however, of very special importance to 
foundries producing alloy castings that the subject 
should be studied, as at present efforts were being 
made very widely to substitute the green mould 
casting process for the dry casting process in 
yveneral use. 

For this purpose Dr. Claus, in co-operation with 
Herr Fritz Goederitz, had carried out a series of 
experiments with pure aluminium castings, an 
Al—Cu—Zn alloy and an Al—Cu alloy, on the 
results of which he now reported. Material casty 
in chill moulds and in green and dry sand moulds 
was tested, and figures relating to hardness, tensile 
strength, expansion and shock resistance were 
ascertained. The influence of the nature of the 
mould on the structure of the different materials 
cast was also examined. 

The tests showed that on the average the physi- 
cal properties of material cast in green sand were 
slightly better than those of material cast in dry 
sand. The physical values of chill castings were 
considerably superior to those of both methods of 
sand casting. 

Summarising the results, it might be said that 
from the mechanical and technological point of 
view there were no objections to the introduction 
of the green mould casting process by alloy 
metal foundries. 

Wear in Cast Iron and its Relation to Structure and 

Mechanical Properties. 

By Dr. State 

Dr. Kilhnel stated that a committee for testing 
cast iron in railway work had been formed by the 
German [ronfounders Employers’ Federation, the 


Foundrymen’s Association, and the Locomotive 
Union, in combination with the German State 


Railway Company. The object of the committee 
was to obtain data for determining the resistance to 
wear of cast iron when subjected to heat and cold, 
and the relation of such resistance to structure 
and mechanical properties. In carrying out this 
purpose, the committee had the opportunity of 
influencing in any way it might desire the labora- 
tory and works tests of the State Railway Company, 
hoth as regards the carrying of them out and the 
ealculation of results. The following were the tests 
made : 

For brake blocks: (1) Major test on the Wannsee 
railway with ten trains fitted with brake blocks of 
different makes, and (2) Laboratory test with the 
same brake blocks or their counterparts at the 
Grunewald brake testing office and the mechanical 
testing department of the State Railway Central 
Office, 

For valve bushes and rings:—-(1) Major test by 
equipping T12 locomotives with valve bushes and 
rings of different hardpesses and origins, with two 
kinds of oil, at the Grunewald locomotive testing 
department; (2) Test of the parts in regard to 
mechanical properties, structure and chemical com- 
position at the mechanical testing department of 
the State Railway Central Office, and (3) Test of 
all valve bushes rejected from service as insuffi- 
ciently wear-resisting, in respect of mechanical 
properties and structure, 

For grate bars:— Equipment of S10 locomotives 
with grate bars with different P-contents, and their 
comparison with grate bars with a P-content of 
about 0.8 per cent. 
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The tests for brake blocks and valve bushes and 
rings showed conclusively that soft ferritic cast 
iron is not resistant to wear, and that it even 
subjects harder cast iron to fairly severe wear. 
The best bearing is obtained if the parts running 
against each other are of approximately equal hard- 
ness and have a pearlitic structure, but in the 
particular case of valve bushes and valve rings 
the bush must be rather harder than the ring. 

The result of the tests for grate bars was as 
follows : —The possibility of the ash of certain coals, 
the penetration of sulphur from the coal into 
the grate bars and the considerable alteration 
of structure in the bars owing to the heat, 
constitute destructive causes which presumably 
affect detrimentally their resistance to wear more 
seriously than a high S and P content. 
In view, however, of the mechanical stress 
to which the grate bars are subjected and the 
danger of fracture it is nevertheless desirable that 
the P-content should not be too high. 


Portsmouth Foundryman’s Decease. 


We regret to have to record the death of Mr. 
B. F. Sperring, managing director of Messrs. 
W. H. Sperring & Company, Limited, of Albion 
Foundry, Clarendon Street. Portsmouth. The de- 
ceased gentleman was the chairman of the local 
engineering employers’ federation, and was not 
only held in high esteem locally, but was one of 
the most popular members of the Institute of 
British Foundrymen. He joined the British Foun- 
drymen’s Association immediately after its incor- 
poration, and there has never been a more regular 
attender at its annual meetings. He was actually 
a member of the London Branch, but obviously 
distance prevented his regular attendance at the 
Branch meetings, but he followed its progress with 
considerable interest, and only last year took it 
upon himself to invite his fellow members to his 
home town, where the esteem with which he is 
held by the Royal Dockyard authorities ensured a 
cordial reception. 

On behalf of the foundry industry, we tender to 


Mrs. Sperring and their family most sincere 
sympathy on the loss of one who commanded 


esteem and affection trom all with whom he came 
in contact. 


Foundry Statistics. 


During March Germany imported 4,261 metric 
tons of castings and exported 18,607 tons. Pig- 
iron imports stood at 12,332, and the exports at 
35,730. Similar figures for the first three months 
of this year read 16,830, 50,349, 34,627 and 99,660. 

The German pig-iron production during April 
was 1,051,872 metric tons (as compared with 668,211 
tons in April, 1925). It included 92,331 tons of 
foundry iron. 

During 1926 Italy imported 176,724 metric tons 
of pig-iron, 10,969 tons of cast-iron pipe and 10,373 
tons of other iron and steel castings. These figures 
in 1925 were 265,055, 8,358 and 7,973 tons respec- 
tively. 

The U.S. pig-iron output in April was 3,422,226 
or 114,074 tons per day as against 112,366 tons per 
day in March. 

. The pig-iron output of Hungary in 1926 was 
187,813 as against 93,283 tons in 1925. 

The foundry departments of the iron and steel 
trades were employing 8,299 workmen during April 
—a gain of 0.6 per cent. over March. 


Sheffield Merchant’s Unpleasant Experience. 


Mr. T. H. Watson, the well-known alloy mer- 
chant of Sheffield, accompanied by Mrs. Watson 
and their daughter, have arrived in England after 
an extended holiday. They had a terrifying 
experience in Mexico, when the train in which 
they were travelling was held up by bandits, who 
killed about sixty of its occupants. Miss Watson, 
on this occasion, showed conspicuous bravery. We 
congratulate Mr. Watson and his family on their 
lucky escape and safe return. 
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The Iron and Steel Exchanges. 


Their Functions in Modern Industry. 


At the City of London College, Moorfields, 
London, a lecture on ** The Iron and Steel Ex- 
changes and their Functions in Modern Industry ”’ 
was recently delivered by Mr. J. GC. Sumprion 
(Secretary of the London Iron and Steel Ex- 
change), in connection with an adult class which 
has been conducted through the winter months 
by Mr. T. Barton Kelly, who presided at the 
lecture. 

At the outset the lecturer said that in consider- 
ing the requirements of a modern Exchange, it 
was necessary to review the positions which such 
institutions had held in the past; to consider the 
changes which had taken place in the conduct of 
business; to decide whether existing Exchanges 
fulfilled the needs of modern commerce, and, if 
they did not, what changes were required in their 
constitution to fit them to play a useful part in 
the business life of to-day. 

Some Provincial Exchanges. 

Birmingham Ezchange.—Proceeding to describe 
briefly one or two of the more important existing 
Exchanges in the Provinces which were more 
especially associated with the iron and steel trades, 
the lecturer remarked that the Exchange which 
had played the most prominent part, probably, 
in the iron and steel trades was the Birmingham 
Exchange. This was founded in 1861 as a meeting 
place for manufacturers and merchants engaged 
in the local industries, the principal of which were 
then, as now, coal, steel and other metals. No 
official prices were quoted, the business transacted 
being conducted privately between members on the 
floor of the Exchange. This institution, however, 
had one outstanding feature in which he believed 
it differed from all other British Exchanges. That 
was its Quarterly Meetings. These meetings were 
held on the second Thursday following Quarter 
Day, and were attended by traders interested in 
iron and steel from all over the country, who 
went to Birmingham with a view to discovering 
the tendencies of the market by talking over busi- 
ness affairs on ’Change. This custom originated 
in the middle of the 19th century, when the iron- 
masters of the Black Country met each quarter in 
Birmingham to fix the prices for their products 
for the ensuing three months. This practice had 
largely fallen into disuse, as the market for iron 
and steel fluctuated more rapidly than of old, and 
was governed by many more extraneous circum- 
stances than was the case in the ’fifties and 
*sixties. 

Manchester Exchange.—Dealing next with the 
Manchester Exchange, the lecturer described it 
as one of the largest and most important Ex- 
changes in the world; though the business done in 
metals was only a small proportion of the total. 
The greater number of the members were engaged 
in the cotton, textile and other industries. Any- 
one visiting the huge hall in which the Man- 
chester Exchange was held could not be otherwise 
than impressed by the attendance, running into 
many hundreds. The numbers engaged in trading 
in iron and steel, however, were comparatively 
small. 

Middlesbrough Exchange.—This Exchange, 
which was formed in 1864, was principally devoted 
to iron and steel, although it was also frequented 
by shipowners, shipbrokers, colliery owners and 
merchants dealing in general merchandise. The 
notable feature of this Exchange from the point of 
view of the iron and steel trades was the weekly 
iron market, and the tendency of this market was 
watched with keen interest by those interested in 
pig-iron. 

Swansea Exchange.—This was founded in 1887, 
and met on Tuesdays. It was attended by the 
South Wales tinplate merchants and manu- 
facturers, as well as members of other branches 
of the iron and steel trades. The former, how- 
ever, were in the majority, and this institution 
might almost be described as a tinplate market. 

Glasgow Exchange.—This was open to all the 
industries carried on in that great commercial 


centre, and members of the local iron and stee! 
trades attended among others. This Exchange had 
an interesting history inasmuch as it was the scene 
of the old Glasgow Iron Ring, which was formed 
in 1848 and was concerned solely in dealing with 
pig-iron warrants; but of that more presently. 


London Exchanges. 


London Iron and Steel Exchange. — This Ex- 
change, Mr. Sumption said, was formed in 1919. 
Hitherto it had had no home of its own. It first 
met in a big room at the Cannon Street Hotel. 
and afterwards—up to the present time—rented 
for one day a week the London Metal Exchange 
rooms in Whittington Avenue. There was now 
under consideration a scheme for making the Ex- 
change a daily one, and possibly running a 
luncheon club in connection with it. The London 
Tron and Steel Exchange was the youngest of the 
Exchanges, and was in process of adjusting itself 
to the developments and requirements of modern 
commerce, perhaps to a greater degree than any 
other similar body. 

London Metal Evchange.—This Exchange, 
although not connected with the iron and steel 
trades, was closely allied to them. So far as non- 
ferrous metals were concerned it was the most im- 
portant Exchange in the world. Its quotations 
practically set the world prices of metals for the 
day, and the business carried on there made 
London the leading non-ferrous metal market of 
the world. Before 1869 the London metal mer- 
chants met at the Royal Exchange; but later 
obtained premises of their own. It was not until 
1881, however, that the present premises in 
Whittington Avenue, Leadenhall Street, were 
erected. From that day the London Metal Ex- 
change had grown in importance; but the class 
of business which was conducted there could not 
be compared with anything that was carried on 
at any of the Exchanges where iron and steel 
business was mainly transacted. The nearest 
approach to the London Metal Market was the old 
Pig-Iron Warrant market, to which he had re- 
ferred. Although that market had been closely 
identified with Glasgow, a similar market was held 
on the London Metal Exchange. 


Pig-lron Warrants. 


Both the London and Glasgow markets in pig- 
iron warrants came to an end in 1916 when 
Government war-time legislation brought an end 
to speculation in iron. Since that date there had 
been no properly organised market in which 
speculative transactions in that commodity could 
be carried out, or any market in which a producer 
of iron and steel could hedge against the orders 
he had taken. A producer of pig-iron could not 
now place his surplus production of pig-iron in a 
warrant warehouse and by selling the warrants 
on the market avoid the expense of carrying 
stocks. It was only fair to say that many of the 
producers believed that the old warrant iron 
market was too much at the mercy of speculators, 
and that as a consequence fluctuations in prices 
were unnecessarily violent. All the dealings in 
pig-iron warrants were public, and the prices made 
in the Glasgow and London iron markets were 
telegraphed daily all over the country and to the 
foreign centres interested in the buying of iron 
and steel, so that the price of the London and 
Glasgow rings exercised a paramount influence 
upon the quotation for pig-iron—a circumstance 
that at times must have been irritating to the 
manufacturer. 

The lecturer added that he had been informed 
that, apart from other reasons, the great increase 
in labour charges since the war was an insuperable 
obstacle to reconstituting the market. In many 
ways the old warrant market served a_ useful 
purpose. For instance, had it been in existence 


during the strike last year it would probably have 
mitigated the effects of that dispute upon the iron 
and steel trades. On occasion there were 500,000 
tons of Cleveland iron alone in warrant stores, 
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so the magnitude of the business conducted in the 
market could be imagined. 


Changes in Recent Years. 

From the foregoing review of existing Ex- 
changes it would be seen that most of them were 
running on much the same lines as they were 
when they were first formed many years ago. 
But during that time the conditions under which 
business was transacted had changed to an extra- 
ordinary degree. It was difficult for us to-day to 
conceive the business conditions which ruled in 
the ’sixties and ’seventies when the Exchanges 
were built. Telephones were in their infancy. 
Great Britain was very largely the workshop of 
the world. Money was cheap and business enter- 
prise was probably at its zenith. The Exchanges 
of those days met an obvious need. They enabled 
the business man to obtain trade information, to 
buy or sell and to save an enormous amount of 
time by cutting down the labour he would other- 
wise have had to expend in making calls and 
writing letters. The habit of attending the Ex- 
change was almost universal in those days; but 
even then there was in process of development an 
invention that was destined to play a greater part 
in their decline than any other factor. It was 
in 1877 that the possibilities of the telephone as 
an aid to commerce was first recognised. As its 
development grew, some of the necessity for 
personal contact between traders on ’Change dis- 
appeared. The older generation of those days 
kept up the habit of attending ’Change; but the 
younger and succeeding generation, brought up in 
a business atmosphere vibrating to tinkling tele- 
phone bells, relied more and more on that inven- 
tion for conducting business quickly, and—some- 
times—efficiently. 

Another cause operating to a changed attitude 
on the part of business men towards the Ex- 
changes was the greater initiative displayed by 
trading concerns in later years, in setting up 
branch offices in the principal trading centres, 
and particularly the increase by manufactur- 
ing concerns of the personnel of their selling 
staffs. It was under the stress of competition that 
the policy of increasing and perfecting selling 
organisations by British makers was undertaken. 
One effect of this had been that the merchants 
had found that by sitting in their offices they 
could keep in touch with the producing firms with 
much less trouble to themselves. This was 
particularly the case in the export trade. Those 
who were acquainted with export merchants’ 
offices would sometimes see representatives of three 
or four steel makers waiting to interview the mer- 
chants’ buyer. The export merchant, however, 
had the excuse that the increased cabling facili- 
ties compared with those existing years ago re- 
quired a closer attendance at the office. One or 
two days a week used to be called ‘‘ mail days,”’ 
but under present trading conditions every day 
might be said to be a ‘‘ mail day ” in a merchant’s 
office. These were some of the principal reasons 
why there was less willingness on the part of 
some buyers to attend Exchanges, and it applied 
to a greater or lesser degree to all the Exchanges 
in which iron and steel business was conducted. 


The Future of the Exchanges. 

In the future, Mr. Sumption thought, these 
commercial Exchanges would have a greater part 
to play in the iron and steel trades. We were 
passing through a period of trade re-organisa- 
tion. It was an age of trusts, associations and 
amalgamations on the part of producers. Mer- 
chants, from the nature of their trade, were less 
able to combine, and less willing to amalgamate, 
than the manufacturing side of the trade. This 
was easily understood, as the distributors’ busi- 
ness was by its very nature an individualistic one. 
On the other hand, manufacturers were seeking 
by every means in their power to reduce com- 
petition, costs, expenses, and to maintain prices. 
Many of the movements of the manufacturers had 
resulted either directly or indirectly in curtailing 
the ground which the merchants had hitherto con- 
sidered to be their own. He thought that the 
unequal] situation which had existed in the world’s 
markets for some years past had been the chief 
driving force in bringing about these attempts at 
industrial co-operation. For years now it had 
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been a buyers’ market. The sellers had had to do 
the running about and the buyers had been in a 
position to bestow their favours where and as 
they chose. Surely, it was obvious that one of 
the inspirations of this policy of combination 
was to regain some measure of equality between 
sellers onl buyers, and in such an event the 
utility of the Exchanges would be amply demon- 
strated. 

There was, however, a function which he 
thought would fall to a properly conducted Ex- 
change which would be more important than that 
of providing a convenient place for the transac- 
tion of business. The recent combinations of 
traders, particularly on the Continent, had been 
what was known as “ horizontal’? rather than 
the ‘‘ vertical,’? as had been the case before the 
war. The tendency now was for firms carrying on 
a similar business to coalesce; as, for instance, 
among pig-iron manufacturers, the producers of 
semis and of finished materials such as wire nails. 
If one looked around it would seem that at heme 
and abroad all branches of the trade were seeking 
to find prosperity in combining in cartels, associa- 
tions, and similar bodies. Of late there had been 
signs that some at least of the buying departments 
were inclined to adopt similar methods. Whilst 
such selling organisations would no doubt do much 
to reduce competition between the firms included 
in them, they would also divert it into fresh 
channels. By that he meant that instead of active 
competition between individual firms there would 
be intensified competition between large organisa- 
tions. He did not believe that the private firms 
would cease to exist, even under such circum- 
stances, but he thought that the day of large com- 
binations of traders had come. He suggested 
that it would be a vital necessity under such con- 
ditions for all these various bodies to find a 
common neutral ground, and he looked to the 
Exchanges of the future to provide this. 

The governing body of such Exchanges should 
be formed of people elected by the trade irrespec- 
tive of any special organisation or department of 
the industry with which they were connected, and 
as such they should be in a position to legislate, 
if required, for the various groups. It seemed 
to him that nothing but chaos could result from a 
position in which various influential trade bodies 
were fighting merely for their own ends in the 
world’s markets, without regard to the rights or 
susceptibilities of other producers, distributors or 
consumers. 


Company Reports. 


Whessoe Foundry and Engineering Company, 
Limited.—Dividend, 10 per cent., less tax. 

Tweedales & Smalley (1920), Limited.—Net profit, 
£74,389; dividend, 15 per cent.; carry forward, 
£74,798. 

Union Steel Corporation (of South Africa), Limited. 
—Profit, £41,111; total credit balance, £82,525, carried 
forward. 

J. Stone & Company, Limited.—Net profit, £180,011; 
brought forward, £67,075; total, £247,086; reserve, 
£45,133; ordinary dividend, 10 per cent. per annum, 
and bonus 1s. per share; carried forward, £72,892. 

British Thomson-Houston Company,  Limited.— 
Balance, £335,384; brought forward, £220,126; interest 
ou debentures and loans, £149,724; depreciations, etc., 
£115,319; preference dividend, 7 per cent. per annum, 
less tax, £84,000; no dividend on ordinary; carried 
ferward, £226,467. 

Siemens Brothers & Company, Limited.—Profit, 
£358,990; debenture stock, £67,439; preference divi- 
dend, £55,000; income-tax, £16,187: final dividend, 5 
per cent. on ordinary shares, making 7} per cent. 
for year; brought in, £196,140; carried forward, 
£266,504. 

Brush Electrical Engineering Company, Limited.— 
Depreciation, £15,556; net profit, £62,887; general 
reserve, £5,495; dividend, 10 per cent. per annum, 
£46,512; 4 per cent. interest on prior lien debenture 
stock, £2,044; surplus for apportionment between 
shareholders and co-partners, £8,835. 


THE PARTNERSHIP HERETOFORE SUBSISTING between 
Messrs. H. S. Myers, C. K. Ingle, and J. H. Rhodes, 
engineers, millwrights and machinists, Star Works, 
Wortley, Leeds, under the style of Myers Brothers. 
has been dissolved. 
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Discussion on Foundry Problems. 


RATE FIXING IN THE FOUNDRY. 


At the annual meeting of the London Branch 
of the Institute of British Foundrymen, Mr. 
J. W. Garpom introduced the question of rate 
fixing—the importance of which he emphasised— 
and described a system he had in vogue for fixing 
fettling rates. In his opinion, the success of any 
firm depended upon good rate fixing, the chief 
reason being that by good rate fixing an employer 
was able to keep his workpeople satisfied ; in addi- 
tion, it helped the costing system. One advan- 
tage of a costing system was that it enabled an 
employer, if he lost money on one job, to make 
good the loss on another job. But the workman 
was not in that position; he might be doing one 
job throughout the whole week, and he might get 
a very bad week or else a very good week—in 
which latter case he would not work so hard, for 
fear that his employer might cut his rate. 

The problem he (Mr. Gardom) would put for- 
ward was how properly to fix a rate for fettling. 
During the past week some 20,000 castings per 
day had been made at the foundry with which 
he was concerned, and he had fixed a definite rate 
for fettling. He did not say that his formula was 
the right one, but it was one which he was apply- 
ing. His formula was to add to the rate per 
hour the square root of the weight of the casting 
in pounds; then to take the weight removed from 
each casting, in pounds, and divide it into 1.75, 
and multiply that by the weight of one casting 
(in pounds). That would give the number of 
pence per pound paid to the workpeople :— 


Rate per hour ++ casting in Ibs. 

1.75 
Wt. removed per 
casting, in lbs. 
It could be worked out to give the rate per 
casting. All that was necessary was to count 
the castings and weigh them before and after 
grinding, and then work it out. He had been 
working the system successfully for a year, for 
castings weighing from about 0.01 Ib. up to 
20 Ibs. Usually, of course, one had a number of 
castings and obtained an average. an 
example of the working of the formula, he took 
the case of a casting which, after grinding, 
weighed 9 lbs. The loss in weight during grind- 
ing was 0.002 lbs., which was divided into the 
1.75. That latter figure had been obtained prac- 
tically, and was dependent absolutely upon the 
material being ground and the wheel it was being 
ground with. The result of dividing 1.75 by 
0.002 lb. was to give a figure of 8.75 (say 8.8). 
Multiplying the latter by 9 gave 79.2 (say 79). 
Taking the grinding rate per hour as_ being 
Is. 4dd., i.¢., 16d., and adding to the 16 the 
square root of 9 (which was 3), the figure arrived 
at was 19. By dividing 19 by 79, he arrived at 
the figure of 0.24d., which was the grinding rate 
per lh. One advantage of the system was that 
if, for example, the average rate had been 0.2d., 
and one suddenly obtained an average rate of 
0.5d., it was obvious that there was something 
wrong, and one could then go for the pattern 
makers for leaving too much on. There were 
other advantages also. 

The figure of 1.75 was obtained by pressing the 
material for a definite time on to the wheel which 
was being used. 

The method had the merit of having worked 
satisfactorily: the workpeople were getting more 
money, the employers were getting more work, 
and everybody was happy as the result. 


Complicated Formule Disliked by Operatives. 

Mr. M. J. Cooper said his experience was that 
systems such as that put forward by Mr. Gardom, 
which involved a good deal of calculation, gave 
rise to doubt in the minds of the workmen as 
to whether they had been treated fairly. The 
men hesitated when so much calculation was 
involved; they could not work the thing out for 
themselves, and were not sure about it. What 
they wanted was a price in £ s.d. When he 
was calculating a rate for dressers. he had first 


x Wt. of one casting, in lbs. 


arrived at the time taken to remove a certain 
thickness of fin over a foot. That would vary in 
accordance with the hardness of the material and 
of the wheel used. The men, however, did not 
care for that sort of thing; what they wanted was 
a price in £ s. d. In the case of small castings 
such as Mr. Gardom had mentioned, one might 
observe how much the men could do in a parti- 
cular time; then one could allow a certain time, 
say 2} hours, for a barrow-load of castings of 
different types. 

Mr. A. W. G. Bacsnawe asked Mr. Gardom 
how his system applied to a casting weighing 
2 or 3 ewts. 

Mr. W. B. Take congratulated both Mr. 
Gardom and Mr. Bagshawe on the fact that they 
always endeavoured to get their calculations on 
to a scientific basis. That was all to the good, 
but, on the other hand, it was possible to become 
too scientific, and he asked Mr. Gardom what he 
considered to be the advantages of his system 
over that of allowing a reliable man to grind 
a dozen castings, ascertaining how much that 
reliable man could do in an hour, and then basing 
the piece-work rate on the ascertained facts. 


Individual Apportionment Preferable. 


Mr. A. F. Gisss suggested that probably the 
reason why Mr. Gardom’s system had been applied 
with success was that, whereas previously the 
fettlers were grouped into gangs, to-day each one 
was working independently. It was his own 
experience that the best results were obtained in 
that way; when the men worked in gangs, one 
would rely on another, and so on. He was 
rather pessimistic as to the application of the 
system to castings having many cores, the 
removal of which occupied quite a long time. 

Mr. G. C. Pierce asked Mr. Gardom whether 
his system had been put to the men, for their 
acceptance or rejection, before it was put into 
operation, and whether, since the system had been 
in operation, any of the men had had_ the 
‘nerve’? to approach him and discuss it with 
him. He was rather inclined to think that they 
must be a very docile set of men to accept such 
a system—which he would guarantee they did 
not understand. It would appear, to one who 
could grasp the system, that it would certainly 
be applicable in cases where the nature of the 
work did not vary to any great extent, but, if 
there were any great variation in the nature of 
the work, the system would be unworkable. 


System Shows Advantages. 

Mr. Garpom, replying, said that the men had 
discussed the system, and all they had said was 
‘“Thank you.’? The whole basis of the scheme 
was the figure of 1.75, and that was the figure 
obtained by the method he had already indicated, 
when working with malleable iron, which was the 
material he was working with. For brass the 
figure would be, he believed, about 3.5; at any 
rate, it was a higher figure than that which 
applied to malleable iron. Possibly, in arriving 
at the figure of 3.5, he had used the wrong grind- 
ing wheel, but it was not worth while buying a 
special wheel for the small amount of brass that 
had to be dealt with. In reply to Mr. Bagshawe, 
he said that the heaviest casting to which he 
had tried to apply the system weighed 100 Ibs., 
and that 100-Ibs. casting was responsible for the 
square root. The system did not work out quite 
right for a 100-Ibs. casting, but, with the square 
root in, it did work out quite satisfactorily for 
castings weighing up to 36 Ibs. Naturally, of 
course, the younger workpeople were dealing with 
the smaller castings, and the older and more 
experienced workpeople dealt with the heavier 
castings, and that came into consideration. of 
course, with the rate. Replying to Mr. Lake’s 
question as to the advantages of this system over 
one based on the amount of work which a reliable 
man could do in a definite time, he said that the 
greatest advantage, so far as he could see, was 
that by weighing any individual casting accurately 
before it went into the fettling shop he could 
say what the rate would be. Surely it was an 
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advantage to know what a job was going to cost? 
If one had a system by which the rate was based 
on the amount of work a man could do in a 
definite time, there was always the possibility 
that the man might spoil the system by slowing 
down. He considered that the fault with regard 
to rate fixing at the presnt time was that one 
did not pay a man sufficient for it. He did not 
mean to imply that rate fixing was a wonderful 
job, but one usually paid the rate fixer the same 
as the foreman, and he had to keep on good 
terms with the foreman, fearing that he might 
lose his job if he were not careful. He (Mr. 
Gardom) knew of cases where, if the rate were 
not fixed, the foreman would tell the men not 
to work too hard. The system which had been 
described was applicable to fettling only, and to 
nothing else. The cleaning out of cores, and so 
on, was dealt with as a separate department, but 
such a system as had been described could be 
made applicable to that. As to the effect of the 
system upon the wages of the men, he said that 
the average rate of one particular section had 
heen increased by just over 25 per cent. With 
regard to the suggestion that the system was com- 
plicated, he said he had one or two girls who 
could neither read nor write, but they could work 
out the rates under this system just as well as 
he could do it himself. Another advantage of 
the system was that if the rate arrived at were 
too high—it could rot be too low—the fact could 
be detected and the matter rectified before the 
job went into the shop. That was better than 
detecting it after the casting had been sold, 
and finding out then that money was being lost 
on the job. He disagreed with the suggestion 
that the scheme was highly scientific. | Appar- 
ently, Mr. Cooper would prefer that a definite 
rate per cwt. should be fixed. 

Mr. Coorer said his point was that the men 
regarded a scheme such as that described, and 
which involved a good deal of caleulation, with a 
certain amount of suspicion, and preferred to have 
a certain rate fixed for the job. At the same 
time. he believed it was possible to find a basis 
figure, such as the 1.75, provided the shop was 
engaged more or less upon repetition work, but 
whether the men null aaah it was another 
thing. It would not pay to apply such a scheme 
where jobbing work was being carried out. 

Mr. Garpom said he could only repeat that his 
workmen were quite pleased with the scheme. It 
was easy for them to work out their earnings: 
for instance, if the rate were 0.2d. per lb., it was 
easy to see that it would be 2d. for 10 lbs. He 
had known cases in which men who had heen 
engaged upon a particular job for only an hour 
had come to him and said that they were not 
making money on it. As to the suggestion that 
the scheme would not apply in a jobbing foundry, 
he said he considered that his foundry was a job- 
bing foundry, in the sense that the jobs had to 
he changed frequently. A foundry in which the 
jobs were changed once, twice or ten times a day, 
he regarded as a jobbing foundry. 


THE MAKING OF SOUND BUSHES. 


The next problem was put forward by Mr. A. F. 
Gisps, and concerned the making of bushes. In 
the making of them, he said, he did not conform 
strictly to metallurgical procedure. The bushes 
(samples of which were produced) were of about 
6-in. diameter. They were moulded in green 
sand, with green-sand core. The method of gating 
was to use a downright, with a runner at the side. 

The mixture, as put into the pots, consisted of 
16 lbs. of copper, 2 lbs. of tin, and 1} Ibs. of zine, 
the remainder, making up the weight to 120 or 
130 Ihs., being firebox scrap, or its equivalent. 
The analysis of the metal ultimately was supposed 
to he approximately, copper, 85 per cent.: tin, 
10.5 per cent.: and zine, 4.5 per cent. Taking 
the case of three bushes, cast from one 130-lb. pot, 
the first was cast at a temperature of 1,300, the 
second at 1,200, and the third at 1,050 deg. C. 
The bush cast at the highest temperature—which 
was sometimes much higher than 1,300 deg.—was 
sound; the second, east at 1,200 deg.. had a 
slight crack; and the third, cast at 1,050 deg., had 
a very bad crack. The problem was how to pro- 
duce a sound bush when pouring at the correct 
pouring temperature, viz., 1,200 deg. 
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He had put the problem before several gentle- 
men, and two or three of them had suggested, 
first of all, that the crack was a hot crack. His 
reply, however, was that he did not think that 
could be the case, because the higher the pouring 
temperature the more sound was the casting pro- 
duced. Then they had suggested that the crack 
must be a cold crack, which meant a cold shut. 
His reply to that was that he knew the difference 
between a crack and a cold shut, but he would 
now leave it to the meeting to decide what the 
trouble was, 


Arsenic as Cause of Defective Bushes. 


Mr. J. W. Garvom said that when he had heen 
concerned with railway work the copper used for 
fire bars contained 0.5 per cent. of arsenic, and 
he was wondering whether there was 0.5 per cent. 
arsenic in the copper used by Mr, Gibbs. He 
asked whether the high temperature was attained 
in order to volatilise the arsenic and so get rid 
of it. Tt was hard to believe that the temperature 
of 1,300 deg. C. was attained. He did not sug- 
gest that Mr. Gibbs was wrong, but that the pyro- 
meter might be, and he asked, therefore, how the 
pyrometer was used, and whether it was a thermo 
couple. 

Mr. Gipss said there were two thermo couples 
used, one checked against the other, immersed in 
the liquid. 

Mr. Garpom said he had never yet met with a 
base metal couple which would read at above 800 
or 900 deg. accurately. Couples were being sold 
at present to work up to 1,100 deg.. but he had 
not heard of one to read above that. If there 
were such a couple, he would like to know the 
name of it. 

Mr. G. Hann, referring to the analysis, sug- 
gested that there were more constituents in the 
mixture than the three indicated, viz., copper, 
tin and zine. Old scrap might contain anything, 
and most railway firebox bars, and so on, were 
made of arseni¢al copper. At the same time, he 
did not think that 0.5 per cent. of arsenic would 
cause the difference in the results which Mr. Gibbs 
had mentioned; indeed, that percentage of arsenic 
might not alter the test figure at all, but the 
bismuth content of the mixture might be higher 
than that. Again, although the copper was not 
oxidised properly, the trouble might be due to 
oxygen. Another point that occurred to him was 
that the crack might be due to oxidised metal, 
although the temperature was only 1,300 deg. C. 
Until the casting was fractured right through, 
however, one could not tell. 


Pouring Temperature thought to be high. 


Mr. G. C. Pierce disagreed with Mr. Gardom’s 
contention that base metal thermo couples were 
not reliable for reading temperatures up to 
1,300 deg. C. He himself had two hase metal 
couples, which he was using every day, and could 
rely upon to show the temperature approximately 
—i.e., to within 5 deg.—up to 1,300 deg. C., pro- 
vided, of course, that reasonable care was taken 
to see that they were in good condition. In his 
view, part of Mr. Gibbs’ trouble was due to pour- 
ing at too high a temperature, particularly when 
one had in mind the size of the job, and he would 
never allow such metal to exceed 1,280 deg. C. for 
anything. He would not permit the metal to he 
poured at a temperature above that even in the 
case of work only 1/10th-in. thick. If he were 
asked what was the correct pouring temperature 
for a job of this character, he would say that it 
was in the region of 1,200 deg. C. He would not 
eare to go helow that, in view of his experience 
of the results obtained with cold metal. Had 
there been a crack in the bush which was said 
to have been cast at 1,300 deg. C. he would cer- 
tainly have said that it was a hot crack. In 
spite of the fact that Mr. Gibbs had checked his 
pyrometer, however, he felt inclined to challenge 
the statement that the casting was poured at 
1,300 deg. C. The appearance of the top of the 
runner led him to suggest that, because he would 
have expected to have seen the tin content 
exuding from the top. 

Mr. H. A. Carrett did not think the trouble 
was due to the pouring temperature. His sug- 
gested cure for the trouble was to have a small 
runner on the outside of the flange of the bush, 
with a riser of square section. 
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Effect of Stewing and Moulding Conditions. 

Mr. Fawn asked whether Mr. Gibbs had watched 
the pots in the fire, because he thought a good 
deal of trouble was due, not to the pouring tem- 
perature, but to the length of time during which 
the metal was allowed to stew in the furnace. No 
matter what the pouring temperature might be, 
if the metal were left to stew in the furnace for 
too long a period one would rarely obtain a good 
casting. 

Mr. W. B. Lake, referring to Mr. Gibbs’ point 
that the casting poured at the highest tempera- 
ture was sound, suggested that he should have a 
larger moulding box, mould all three castings in 
the one box, and cast them all at the same time. 
If they were cast at the high temperature they 
should all be sound, according to Mr. Gibbs’ 
theory. 

Mr. Carrewet said he had had test bars cast in 
that way, but had found a difference of 4 tons in 
the results obtained with them. 


Effect of the Mould Emphasised. 

Mr. Gipss produced another sample of a bush, 
the cracked section of which was cut out, showing 
that, although the crack looked rather bad from 
the outside, it penetrated only a small distance 
into the casting. It seemed to him that his 
trouble was due to gases, purely and_ simply, 
because the higher the pouring temperature, the 
longer did the casting remain liquid, so giving 
the gas a better chance of getting away. At the 
same time, he pointed out that he made bushes 
(which were larger than those of which he had 
been speaking) with dry sand cores, so that the 
skin was not chilled, and these were quite suc- 
cessful, no matter whether they were poured at 
the higher or the lower temperature. It might 
be suggested that the solution of the problem was 
to core out all the work, but that meant more 
labour. His problem was to produce sound bushes, 
pouring at the correct temperature, by the methods 
used at present. Replying to Mr. Gardom, he 
said the question of the arsenic content had been 
put to him before, but he did not think that 
would cause a great deal of trouble. He assured 
Mr. Hand and Mr. Fenn that the metal was not 
allowed to stew in the furnace; it was in the fur- 
nace very little more than an hour, and there was 
no such thing as the metal boiling. With regard 
to Mr, Carrell’s suggestion, to use a small runner 
and a heavy riser, he pointed out that this 
would involve extra fettling costs, and more time 
would be required for cutting off the risers. 
M. Ronceray’s method of slow pouring, with a 
pencil runner on the top, had been tried, but it 
had not been so successful as he would have liked it 
to have been. The castings produced in that way 
were not cracked, but several flaws were seen when 
the castings were turned. He did not think 
there was much wrong with the pyrometers used : 
they were checked, one against the other. He had 
not tried pouring at temperatures intermediate 
between 1,300 and 1,200 deg. C., but it was pro- 
bable that sound castings would be produced by 
pouring at 1,280 deg. C., as Mr. Pierce had 
suggested. It must be remembered that the 
castings were poured in green sand moulds, Gases 
were generated when the metal came into contact 
with the green sand, and, due to the low pouring 
temperature, probably those gases were occluded 
in the metal. 

Mr. H. O. Statrer asked when the zine and tin 
were added, 

Mr. Grass replied that the pot was withdrawn 
from the furnace, the slag skimmed off, then the 
zinc was added and thoroughly stirred in, and 
then the tin was added. It was not deneficial 
to add the tin earlier, because tin oxide was 
likely to be produced. 

Running Conditions. 

Mr. W. B. Lake asked if Mr. Gibbs had tried 
using two runners, 

Mr. Gipss said he had, and had also used a 
spray runner, but the results obtained were, if 
anything, a little worse than previously. 

After Mr. Gibbs had illustrated how the spray 
runner he had used had run the casting, 

Mr. Lake suggested that the two ends of the 
spray runner should be further ajpart. (The 
casting being circular in section, the suggestion 
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was that the two ends of the runner should each 
join the circumference of the casting at points 
opposite each other, so that the distance between 
the two ends should be equal to the diameter of 
the casting, and better distribution of metal 
would be obtained). He made the suggestion 
because he believed the crack which had been 
produced was a contraction crack, caused through 
one side of the casting setting before the other. 

Mr. H. O. Starter suggested that both the 
runners should join the casting at the same tan- 
gent, so that all the metal would enter the casting 
and flow round it in the one direction, instead 
of there being two streams of metal flowing in 
opposite directions and meeting each other. The 
theory of the equal distribution of metal he con- 
sidered to be one of the best theories that a 
moulder could work upon. He had found his 
suggested method to be beneficial in malleable 
iron work, 

Mr. Gisps replied that that did not dispose of 
the fact that sound castings were obtained with 
dry sand cores. 


THE POURING OF STERLING SILVER INGOTS. 

Mr. G. C. Pierce introduced another problem, 
which was that of pouring sound sterling silver 
ingots from which wire was drawn. From a bar 
1g-in. in diameter, and about 32-in. long, if it 
were sound, something like 4,800 yards of 0.02 wire 
was obtained. He had tried various methods of 
obtaining sound ingots, but had found it to be 
more difficult than might be imagined, and he had 
come to the conclusion that silver was about the 
worst metal one could encounter in the foundry. 
Sterling silver consisted of 0.925 silver and 0.075 
copper. The difficulty was that the ingots were 
supposed to be cast in a steel or iron chill. He 
had not a mild steel chill, but had a number of 
cast iron chills which were used for the purpose. 
Tn the first place he had tackled the job by cleaning 
one of the chills thoroughly, giving it a very fine 
coating of tallow, warming the chill, and pouring 
the melted silver directly into it. The result was 
ignominous failure. He had since tried various 
other coatings for the chill, and had not yet 
succeeded in getting a sound bar. Then he had 
tried casting in sand, By that means a bar was 
produced which had a very nice appearance 
externally, but when one tried to draw it one 
found that, before the diameter had been reduced 
by 4 in., a number of longitudinal cracks were 
present, and the bar was useless for the purpose 
of wire drawing. He had tried casting in sand 
moulds faced with a plumbago wash, pouring from 
the top, both vertically and at an angle of about 
20 degrees, with a small runner, as well as pour- 
ing into the bottom of the bars. He had also 
poured with a cup at the top, the cup having a 
small hole, so that the metal would not touch the 
sides of the mould or chill during pouring—this 
had been done both with chill and sand moulds. 
The best bar he had obtained so far was that 
which was poured in the chill mould, dry plumbago 
being rubbed well into the chill. There was not 
the slightest doubt that the correct procedure 
was necessary in the melting of silver, but he was 
not at all sure that he had found the correct 
procedure. The metal was melted in a plumbago 
crucible in a pot fire, care being taken to see that 
it was not over-heated. He had tried various 
fluxes and various protectors, starting with char- 
coal, the heat being watched in order to ensure 
that there was no more superheat than was 
required for pouring, and care being taken also 
to see that the metal did not stew in the fire. 
Sal-ammoniac, borax and a patent flux had been 
tried, but still a perfect bar had not been 
obtained, 

Mr. Pierce exhibited part of a bar which had 
been turned in a lathe in order to see how far 
the cracks had penetrated. When it had been 
turned down to the point at which it was thought 
the cracks had disappeared he was still dissatis- 
fied, and had had the bar broken. At one end 
there was a fairly good fracture, but at the other 
end there were holes like those of a sponge, 
although, when in the lathe, the bar ‘had a fairly 
good appearance. 


Steel Moulds Unsatisfactory. 
A SPEAKER suggested pouring into a steel tube, 
with a plug at the bottom, and with a good head 
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at the top in order to prevent air being drawn 
in with the silver. Then, when the head had 
been filled, the plug could be withdrawn, and the 
metal would be allowed to run out of the tube. 

Mr. Pierce replied that the action of the silver 
upon the chill mould was surprising. ‘The silver 
appeared to eat right into the iron, and no other 
metal of which he had had experience had done 
that; even phosphor bronze did not eat into the 


iron as the silver did, and, therefore, he would . 


be sceptical about running a quantity through 
a steel tube. In order to overcome the difficulty 
of entrapping air, the bar was poured from the 
bottom and the metal flowed through the mould 
until quite a large head—for the size of the bar— 
was made at the top. 

Mr. Fenn asked if Mr. Pierce had tried a 
whitening solution as a dressing. 

Mr. Pierce replied that he had tried French 
chalk, with just sufficient claywash in it to make 
it adhere to the mould. That gave a very good 
coating. 

Mr. Fenn said he had found that a solution 
of soda and whitening made a good dressing. 

Mr. G. Hann said that the proposition, of 
course, was that silver entrapped more gas than 
any other metal, and the difficulty was to get rid 
of that gas. 

Tue Brancu-Presimwent asked what remedy Mr. 
Hand would suggest. ; 

Mr. Hanp said that he himself could not sug- 
gest a remedy, but the silversmiths got over the 
difficulty quite easily. 

Mr. Fenn, having ascertained from Mr. Pierce 
that the diameter of the bar was 14 in., that the 
chill was octagon-shaped, and that its length was 
such as to give an ll-in. bar (without the head), 
suggested using a chill 18 in. long, tilting it at an 
angle, and pouring gradually, so that the metal 
would run down. 

Mr. Prerce said he had tried that. 


Old Chills Preferable. 

Tue Branca-Presipent said he gathered that 
only two castings were made in that way, and 
that was a small number to make with one chill. 
One often had a lot of trouble with chills, which 
sometimes did not give good results until quite 
a lot of castings had been made. 

Mr. H. O. Stater said he had found that cer- 
tain ingots with which he had heen concerned 
were absolutely unsatisfactory until they were 
annealed. They were made in a cast-iron chill, 
coated with paraffin, dried off, and sprinkled 
with plumbago and polished. 

Mr. Pirrce said that that again raised the 
question of making moulds out of unsuitable iron. 

Mr. Starter replied that it did not altogether. 
He had tried many irons, including malleable iron 
and ordinary cast iron. The ingots were annealed 
at a fairly high temperature. 


Finding a De-oxidising Agent. 

Mr. A. F. Gress pointed out that the gas 
occluded in the casting might be either an oxidis- 
ing or a reducing gas, and suggested an experi- 
ment with a small quantity of silver, using a 
powerful de-oxidiser. Some experiments were 
carried out on cartridge cases during the war, 
and, in order to get the brass into a condition 
suitable for rolling, de-oxidising had been tried, 
but it was found to be detrimental. Reducing 
agents were then used, with success. 

Mr. Prerce asked Mr. Gibbs if he could sug- 
gest a de-oxidiser for use in silver which would 
not interfere with the analysis, because it was 
important that the analysis should not be materi- 
allv altered. 

Mr. Gross said he was suggesting merely an 
experiment with a small quantity of silver, in 
order to determine whether or not de-oxidising 
was necessary. 

Mr. Pierce replied that, in his opinion, the 
appearance of the bar suggested that it did want 
de-oxidising. 

Mr. Srater was of opinon that many of these 
troubles were not metallurgical but practical 
moulding troubles. 

Mr. Pierce asked what he would suggest for a 
sand mould thoroughly dry. 

Mr. Srater said that.a cup-shaped head might 
be an advantage. The best method he had found 
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for making test bars was to run from the bottom, 
and to have a bulb-shaped head at the top with a 
small hole in it, so that it would giye the neces- 
sary pressure and would, at the same time, allow 
the air to escape. 

Mr. Pierce said he understood that the silver 
bars with which he was concerned were always 
poured in chill moulds, probably because the bars 
were used for wire drawing. The use of sand 
moulds was merely an expedient, because he had 
wanted to obtain a good bar to enable the wire 
drawers to carry on until he had found out the 
correct procedure for producing the bars. He 
believed that care was taken usually, when pour- 
ing in a mould, to ensure that the metal dropped 
right down to the bottom of the mould without 
once touching the sides. He had tried that, but 
had found still that there were gas holes one-tenth 
in. deep which could be seen with the naked eye. 
He added that he had to produce a bar which 
was only a few ounces short of the weight of the 
metal sent, so that there was not a great deal of 


surplus. 
A Vented Chill Suggested. 

Mr. Sater suggested using a chill with a 
number of small holes or vents up each side, to 
allow the air to escape. 

Mr. Prerce said he would try to conduct an 
experiment on those lines. He felt convinced, 
however, that his trouble was a metallurgical one. 

Mr. Carre said he had worked in a gold and 
silver shop, and there had been no trouble, so 
far as he knew. 

Mr. Prerce asked how the bars were poured. 

Mr. Carrett replied that they were made in 
moulds, quite dry, a fairly good runner being 
used. 

Mr. Pierce said that presumably that would 
lead Mr. Carrell to agree that the trouble experi- 
enced in the present case was metallurgical. 

Mr. Carrer agreed that it looked like it. 

Mr. C. H. Kary suggested that the trouble 
might be overcome by melting in a_ strongly 
reducing atmosphere. 

Mr Prerce replied that he had been melting 
14-Ib. bars in a 20-Ib. erncible, which was con- 
siderably helow the entrance to the flue. 


Contracts Open. 


Antwerp, June 20.—(Contract 576) 32 full portal 
travelling electric cranes for the Port of Antwerp, for 
the Municipality of Antwerp. The Department of 
Overseas Trade, 35, Old Queen Street, S.W.1. (Ref. 
A.X. 4,653.) 

Johannesburg, June 23.—(No. 1,000) 35 tons brass 
piping, 6 tons brass sheets and 64 tons copper sheets, 
for the South African Railways and Harbours. The 
Department of Overseas Trade, 35, Old Queen Street, 
S.W.1. (Ref. A.X. 4,667.) 

Kingsley, Cheadle, June 10.—1,960 yards of 3-in. 
and 2-in. cast-iron mains, and 3-in. and 2-in. sluice 
valves, etc., for the Cheadle Rural District Council. 
Messrs. Willcox & Raikes, the engineers, 63, Temple 
Row, Birmingham. (Fee £2 2s., returnable.) 

London, S.W.1, May 31-June 1.—(1) 500 steel axles 
for carriages and wagons, and (2) 1,800 tons pig-iron 
(Scotch No. 3), for the Madras and Southern Mahratta 
Railway Company, Limited, 25, Buckingham Palace 
Road, Westminster, S.W.1. (Fee, £1 1s. each, non- 
returnable.) (Tenders due on May 31 for (1) and 
June 1 for (2).) 

Manchester, May 30.—(B56) Low-pressure valves 
for circulating-water system; (B57) two electrically- 
driven and one steam turbo-driven boiler feed pumps, 
for the Electricity Committee. Mr. H. C. Lamb, 
chief engineer and manager, Electricity Department, 
Town Hall, Manchester. (Fee £1 1s. for each 
section, returnable.) 

Melbourne, June 28.—Jacks, switchboard instru- 
ments and number plates, for the Deputy Director of 
Posts and Telegraphs, Melbourne. The Department 
of Overseas Trade, 35, Old Queen Street, S.W.1. 
(Ref. B.X. 3,474.) 

Rochdale, June 4.—Iron pipes and special castings, 
for the Waterworks Committee, during the period 
ending March 31, 1928. Mr. W. H. Hickson, town 
clerk, Town Hall, Rochdale. 

Sheffield, June 11.—A weighbridge, for the Tram- 
ways, etc., Committee. Mr. A. R. Fearnley, general 
manager, Division Street, Sheffield. 

Trimdon, Durham,—tTron and steel castings, etc., 
from July 1 to December 31. 1927, for Walter Scott, 
Limited. Messrs. Walter Scott, Limited, Trimdon 
Grange Colliery, Trimdon Station, 8.0., Co. Durham. 
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Manganese and Ferro-Manganese.* 


By Sir Robert Hadfield, Bt. D.Sc., D.Met. 


(A) THE METAL MANGANESE AND ITS 
PROPERTIES. 


One object of this Paper is to give a general 
historical account of the metal manganese and 
the uses to which it has been applied. Another 
object is to show the interesting way in which 
the production and use of ferro-manganese was 
brought about, and the important part played in 
its development by our country. In addition, 
there is given some account of the present world 
position as regards the resources of manganese 
ores, more particularly from the British point 
of view. The properties of the metal manganese 
itself are also referred to so far as they have 
been ascertained. 

After a brief historical survey of the subject 
the author remarks that, so far as he has been 
able to trace, nothing of practical importance 
as regards the employment of manganese in the 
manufacture of steel happened until Heath, 
about the year 1839, introduced the use of 
carburet of manganese into the manufacture of 
crucible steel. Heath in his patent declared that 
his invention consisted in the use of ‘‘ carburet 
of manganese’’ in any process whereby iron is 
converted into cast steel. Had he seen in his own 
day the Bessemer process in operation, he could 
not have said more; he well knew the effect pro- 
duced by manganese on steel, and _ therefore 
claimed its employment in any process whereby 
iron is converted into cast steel. David Mushet 
went so far as producing what to-day would be 
called a species of ferro-manganese. His son, 
Robert Mushet, made practical use of spiegeleisen 
as applied to the Bessemer process; Prieger, of 
Prussia, did useful work, and Bessemer himself 
took a most active interest in encouraging the 
production of this metal by Henderson, in the 
form of ferro-manganese; finally Pourcel, in 
France, solved the problem by producing, on an 
industrial scale, the valuable alloy now known as 
ferro-manganese, of which the world at present 
uses between 500,000 and 800,000 tons annually. 
These figures have been arrived at in the follow- 
ing manner, and must necessarily be regarded as 
approximate only :— 

Tons. 

(1) The steel output of the world for 1925 

(2) Assuming the manganese percentage 
averages 0.75 per cent., this output 
of steel requires a tonnage of man- 
ganese amounting to ... 

(3) If ferro-manganese containing 80 per 
cent. is used, this steel output 
requires a tonnage of ferro-man- 
ganese amounting to ... 

If 0.75 per cent. manganese is con- 
sidered too high a percentage, then— 

(4) Assuming 0.50 per cent., the world out- 
put of steel requires a tonnage of 
manganese amounting to... eas 400,000 

(5) On the assumption of 0.50 per cent. o 
manganese in the eteel, the tonnage 
of 80 per cent. ferro-manganese re- 
quired would amount to about... 500.000 

Between the discovery of manganese and the 
complete development of its use over a century 
passed, and to no one individual can the sole 
credit be given. Modern metallurgical develop- 
ments naturally have proceeded much more 
rapidly, the environment being more suitable— 
in fact, the rate at which they now crowd fast 
one after the other is most remarkable, and, 
indeed, a sign of the times. 


Ores of Manganese and Their Distribution. 

The affinity of manganese for oxygen is very 
great, and the metal is, consequently, nowhere 
found in the free or uncombined state. Tts ores, 
of which, metallurgically, the oxides are the most 
important, are very widely distributed. They 
are even found in the form of nodules thickly 
strewn over the ocean beds for hundreds of miles 
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* From a Paper on “ The Metal Manganese and Its Properties: 
Also Ores and the Production of Ferro-Manganese and Its 
wee ” read before the Annual Meeting of the Iron and Steel 

nstitute, 


and often at great depths, as well as at the bot- 
toms of many lakes. Manganese ores are invari- 
ably associated with iron ores. At the same time, 
iron is not found in any important quantity with 
the commercially workable deposits of manganese, 
which also are confined to comparatively few 
countries. The commonest varieties are psilo- 
melane and pyrolusite. This latter is the ‘‘ black 
oxide of manganese,’ a dioxide containing, when 
pure, 63.2 per cent. manganese. The richest 
oxide (MnO), containing 77.5 per cent. manganese, 
occurs as the mineral manganosite. The great 
bulk of the manganese ores employed commercially 
come from Southern and Central India, from the 
Gold Coast, and from Georgia and Brazil. The 
invariable association of iron with manganese 
complicates the commercial classification of man- 
ganese ores, which range in quality from the 
richest in manganese, containing the smallest 
percentage of iron, to the lowest grade ores, which 
are virtually iron ores with not less than 5 per 
cent, manganese. The most convenient classifica- 
tion is that proposed by Fermor, although, 
unfortunately, it has not been generally adopted. 
It is as follows: — 


Manganese. Tron. 
Per cent. Per cent. 
Manganese ores - --| 40 to 63 0 to 10 
Ferruginous manganese ores.,}| 25 ,, 50 10 ,, 30 
Manganiferous iron ores oi 5 , 20 30 ,, 56 
Iron ores 45 ,, 70 


In the United Kingdom manganese ores occur 
in North Wales, Cornwall, Devonshire, Derby- 
shire, Worcestershire, and Cumberland. Durin 
the earlier part of the present century the annua. 
output was in some years nearly 23,000 tons. 
Production has, however, fallen off very consider- 
ably, although, during the scarcity of supplies in 
the Great War, it rose again, and in 
attained 17,465 tons. In 1924 the world con- 
sumption of manganese ores was 1,450,000 tons, 
that of the United Kingdom alone having 
amounted to 331,527 tons, from which it is 
obvious that the home supply is quite insignifi- 
cant; hence the importance of securing an 
adequate source of supply to our country. It 
should, however, be noted that the figures relat- 
ing to manganese ore production and consumption 
vary considerably, according’ to the various 
authorities, and it is by no means always clear 
what grades are included or excluded in the 
official statistics published from time to time. 
The information available up to the time of the 
preparation of this Paper is embodied in Table I. 

An important monograph * on manganese ore, 
hy Mr. Datico Zereteli, was published in 1925, 
from which the following particulars are quoted. 
It is satisfactory to note that, even if the man- 
ganese resources of the United Kingdom are on 
so small a scale, the resources of the Empire rank 
above those of any other country. Thus while, 
in 1924, Brazil produced 200,000 tons, and 
Georgia in Russia, which before the war was the 
principal producer, contributed 480,795 tons, 
Tndia produced no less than 639,210 tons, and the 
Gold Coast 255,647 tons. Manganese ores are 
also found in other parts of the British Empire, 
such as South Africa, East Africa, Canada, and 
Australia. 

The chief European supplies are derived from 
the Georgian deposits, of which those of Tchiaturi 
are the most extensive, being estimated, accord- 
ing to Zereteli, to contain nearly 220,000,000 tons, 
73,000,000 having already been extracted. Further 
very extensive deposits occur in other parts of 
the Union of Socialist Soviet Republics, notably 
in the Nikopol and Gaisinsk districts, in the 
Urals, in Siberia, and in North Caucasia. Small 
amounts of rich (60 per cent. manganese) ores are 
found in Spain, Italy, and Sweden, and lower 
grade ores are found in France, Belgium, Ger- 
tmany, Greece, and Turkey. 


* “Manganese Ore with Special Reference to Georgian Ore.” 


Dryden Press. London, 1925, 
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Although high-grade ores occur in the United 
States, most of the manganese ore deposits in 
that country are low-grade, or consist of man- 
ganiferous iron ore only. During the war, how- 
ever, these native resources were extensively 
exploited, production in 1918 having attained to 
no less than 305,869 tons. In that year the pro- 
duction of ferruginous manganese ore (10 to 35 
per cent. manganese) and of manganiferous iron 
ore (5 to 10 per cent. manganese) rose to 916,163 
and 254,299 tons respectively, the production of 
ferro-manganese in the United States in that 
year reaching 333,027 tons. The known reserves 
are, however, small, and the output has fallen 
greatly; Montana, which in 1918 produced 
199,932 tons, produced only 21,916 tons in 1924. 
Incidentally, it may be mentioned that the total 
iron ore mined in the United States in 1925 
amounted to approximately 62 million tons, of an 
estimated value of £32,000,000. Out of this total, 
37 million tons came from Minnesota and 15 
million tons from Michigan. The steel produced 
from this ore and other materials amounted to 
somewhat over 45 million tons, and assuming that 
it contained an average of 0.75 per cent. man- 
ganese, the total quantity of manganese ore 
required, allowing for 20 per cent. loss in smelting, 
would be over 850,000 tons, whereas the United 
States itself in 1925 mined only 76,000 tons of 
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other purposes. These calculations are apparently 
based on a 25 per cent. loss in smelting the ore. 
The pre-war production was about 2,200,000 tons 
of manganese ore, of which Russia _ supplied 
1,200,000 tons, the remainder coming chiefly from 
India and Brazil. 

With regard to the supply of manganese ore 
from the Gold Coast, the African Manganese Com- 
pany, Limited, exhibited samples from the ore 
to the finished product at the British Empire Exhi- 
bition held at Wembley in 1924 and 1925. The 
developments made by this Company have been 
most remarkable, and manganese ore now forms 
one of the principal exports from the Gold Coast. 
The deposits were discovered by the Geological 
Survey in 1914, but were not developed until 1916. 
The largest deposit occurs at Insuta-Dagwin, Gold 
Coast, where it forms the major portion of a high 
ridge, extending for about 2 miles by the side 
of the Sekondi-Kumasi Railway at a distance of 
36 to 38 miles from the port of Sekondi. This 
huge deposit consists of massive ore and of 
“ detrital” ore, the latter being composed of 
manganese oxide in grains and small to large 
nodules in a red clayey soil. The ore now being 
produced is of high grade, and is specially suit- 
able for the manufacture of ferro-manganese. 
Much of it is of the best quality, and is used 
in the chemical industry. The analysis of the 
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high-grade and 267,000 tons of low-grade man- 
ganese ore. 

It must not be forgotten that although the 
U.S.A. increased its steel production from 
about 31 million tons in 1913 to over 45 million 
tons in 1925, the production of steel outside that 
country is lower to-day than in 1913. The produc- 
tion of the main countries in Europe, including 
the United Kingdom, Germany, Luxemburg, 
France, Belgium, and Russia, was 38 million tons 
in 1913, whereas in 1925 this had dropped to 33 
million tons. The chief loss is due to the falling 
off of about 3 million tons as regards Germany ; 
France shows an increase of about 3 million tons. 
At any rate, as regards Europe, at the present 
time there is really less demand for manganese 
ores than before the Great War. 

Mr. P. M. Tyler* has shown that for a probable 
average steel output in the world of 100 million 
tons annually for the next few years, about 750,000 
tons of ferro-manganese per annum _ will be 
required, allowing, say, 16 to 18 Ibs. of 80 per 
cent. ferro-manganese per ton of steel produced 
(or about 0.60 per cent, manganese in the final 
product). Making the necessary allowance for 
metallurgical losses, which may be reduced by 
improved electric processes, the production of this 
amount of ferro-manganese would require about 
1,600,000 tons of 50 per cent. ore, with an addi- 
tional requirement of about 150,000 tons for all 


* “The Iron Age,” August 29, 1926. 


average ore is:—Manganese, 50 to 453; iron, 
2 to 4; silica, 3 to 7; phosphorus, 0.1 to 0.12 
per cent. 

The following are the shipments of manganese 
ore from West Africa for the years 1916 to 1925. 
The considerable fall in 1921 was due to the short- 
age of ocean transport:—In 1916, 4,300 tons; in 
1920, 41,000 tons; in 1921, 7,000 tons; in 1923, 
117,900 tons; in 1924, 255,400 tons; in 1925, 357,200 
tons. The total exports up to March 31, 1925, were 
approximately 660,000 tons, having a value of 
about £1,237,000. 

The author understands that manganese ore (42 
per cent. manganese) has recently been found in 
the Belgian Congo. 

In a recent communication from Johannesburg 
it was stated that the Union Manganese Company 
of Johannesburg had signed an important contract 
with two large American steel companies, under 
which the latter obtain the right to work the 
manganese deposits near Postmasburg on a royalty 
basis. ‘The deposits are said to extend for forty 
miles. Under the scheme it is stated that a large 
company will be formed in America, and that a 
railway is about to be built connecting the fields 
with the main line. The latest reports respecting 
these deposits state that they are of high grade and 
contain as much as 1,000,000,000 tons of procur- 
able ore. Should this estimate be found to be 
even approximately correct, the apprehensions so 
freely expressed in some quarters as to a possible 
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future shortage of manganese ore will prove 
groundless. The American interests referred to 
are reported to have placed in the hands of the 
Government of South Africa a sum of £250,000 
for the contemplated railway, and to have allo- 
cated no less than £2,000,000 for the purpose of 
developing the enterprise. 

The Indian ore deposits are in the Central 
Provinces, Madras and Bombay provinces, Mysore, 
Bengal, and Lower Burmah. The Central 
Provinces Manganese Ore Company, Limited, is 
the largest producer of manganese ore in India, 
and owns twenty separate mines in the Central 
Provinces, which are estimated to contain upwards 
of 20,000,000 tons of high-grade ore. 

It is interesting to note that ferro-manganese 
of 80 per cent. grade has been recently made quite 
successfully by the Monterrey Iron & Steel Com- 
pany of Mexico. All the raw materials used in 
its manufacture were obtained in Mexico, the 
manganese ore being mined in the States of 
Durango, San Luis Potosi, and Chihuahua. 

In Japan there are manganese ore deposits, but 
the highest output was about 57,000 tons in 1918. 

Manganese ores are also found in Cuba, Costa 
Rica, the Argentine, and in Chile, while deposits 
occur in China, in the Philippine Islands, and in 
Portuguese India. 

The question of shortage of manganese supplies, 
whilst not immediately a serious one, may prove 
to be so in the not very far distant future. 
There is no doubt that from the ferro-metallurgist’s 
point of view the metal manganese ranks next in 
importance to the metal iron. The ordinary steel] 
of commerce cannot be made satisfactorily unless 
containing from about 0.40 per cent. to 1.00 per 
cent. of manganese—that is, apart from the 
oxidised portion, this percentage should remain 
in the final steel product. Thus every million tons 
of such steel requires from about 9,000 to 12,000 
tons of ferro-mamganese containing 80 per cent. 
of the metal manganese. Seeing that America 
alone is now producing at the rate of over 45 
million tons of steel per annum, whilst it is true 
much of this is produced from remelted scrap, it 
will be seen that the demand for the metal man- 
ganese must be very large. 

In an article by Mr. Josiah Edward Spurr,” 
that author mentions the peculiar but important 
fact that Nature has distributed manganese ores 
in quite different areas from those in which she 
has segregated iron. In the Lake Superior iron- 
ore region, for instance, there are no manganese 
deposits of importance, and this applies to the 
second greatest steel-producing district in the 
world—Alsace-Lorraine. In the opposite direction 
there is no steel industry in Brazil or in the 
Russian Caucasus, or on the Gold Coast. India 
is the only country rich in manganese where a 
steel industry has been established. 

In this same article Mr. Spurr reproduces an 
interesting diagram of the world’s production of 
manganese ore from 1901 to 1920, which appeared 
in the Report of a Joint Committee of the Mining 
and Metallurgical Society of America and the 
American Institute of Mining and Metallurgical 
Engineers. This diagram is shown in Fig. 1, to 
which the author has added the latest information 
available, that is, up to the year 1925. The figures 
for the years 1901 to 1920 are similar to those 
obtained by our own Imperial Mineral Resources 


TaBLe 1.—World’s Production of High-grade Manganese 
Ores. (Thousands of tons.) 


Country. 1921. | 1922. | 1923. | 1924. | 1925. 
India .. os 679 474 695 803 710 
Gold Coast .. 7 66 140 233 339 
Russia ¥# 28 193 237 492 513 
Brazil ee 271 335 232 157 307 
United States 14 13 33 57 76 


Other countries 200 300 350 500 500 


Totals ..! 1,199 | 1,381| 1,687 | 2,242 | 2,445 


Bureau, who have kindly provided the author with 
the information for the years 192% to 1925. 
Table I gives the production figures for India, 
Gold Coast, Russia, Brazil, and the United States 
for those years. 


* “Steel-making Minerals,” “ Foreign Affairs.” July, 1926 
(American monthly). 
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In addition, there is the tonnage of low-grade 
ores to be added, namely, about 250,000 tons in 
1925. The grand total of all grades of manganese 
ores in 1925 amounted therefore to about 
2,700,000 tons, of which the British Empire pro- 
duced 1,190,000, or 44 per cent. 


(To be continued.) 


Institution of Civil Engineers. 


Election of Officers. 


At the annual general meeting of the Institution 
of Civil Engineers, held on May 10, the result of 
the ballot for the election of officers was declared as 
follows :— 

President: Mr. E. F. Crosbie Trench, C.B.E., 
M.A., B.A.I. (London). 

Vice-Presidents : Sir Archibald Denny, Bart.; Sir 
Brodie Haldane Henderson, K.C.M.G., C.B.; Sir 
J F. Cleverton Snell, G.B.E., and Mr. G. W. 
Humphreys, C.B.E. (London). 

Other Members of Council: Mesers. R. D. Thain 
Alexander, D.S.0., O.B.E. (India); H. Newmarch 
Allot; T. H. Bailey; W. J. Eames Binnie, M.A.; Sir 
Dugald Clerk, K.B.E., D.Se.; Col. R. E. Bell 
Crompton, C.B.; Professor W. E. Dalby, M.A., B.Se. ; 
Mr. 8. Bryan Donkin; Sir Alexander Gibb, G.B.E., 
C.B.: Mr. W. Wylie Grierson, C.B.E.; Sir Robert A. 
Hadfield, Bart., D.Sc., D.Met.; Mr. E. Prescot Hill; 
Sir Clement D. Maggs Hindley, M.A. (India); Mr 
T. W. Keele (Australia); Sir C. R. S. Kirkpatrick ; 
Mr. D. E. Lloyd-Davies (South Africa); Sir 
Murdoch MacDonald, K.C.M.G., C.B., M.P.; Sir 
H. P. Maybury, K.C.M.G., C.B., M.P.; Sir R. A. 8. 
Redmayne, K.C.B., M.Se.; Mr. H. A. Reed; Sir 
Hugh Reid, Bart., C.B.E., LL.D.: Professor R. J. 
Scott (New Zealand): Mr. W. A. Porter Tait, 
B.Sc.; Mr. H. Hague Vaughan (Canada); Mr. J. D. 
Watson; Sir A. Fernandez Yarrow, Bart. 

This Council will take office on the first Tuesday 
in November, 1927. 


Iron and Steel Production. 


The National Federation of Iron and Steel 
Manufacturers, in their Statistical Bulletin for 
March, 1927, state that production of steel ingots 
and castings in March amounted to 949,600 tons 
and was the highest since the war, exceeding the 
previous best (September, 1920) by some 65,000 
tons. The number of blast furnaces in operation 
increased by 12 during the month to 178, and the 
production of pig-iron amounted to 671,800 tons 
compared with 571,100 last February and 568,500 
tons in March, 1926. The production of pig-iron 
in the first quarter of 1927 (1,677,500 tons) 
exceeded that in 1926 by 73,500 tons, and that 
of steel (2,507,100 tons) by 378,800 tons. 

The number of furnaces in blast at the end of 
April was 189, a net increase of 11 since the 
beginning of the month: at the end of April last 
year 147 furnaces were in blast. 

The production of pig-iron in April amounted 
to 680,000 tons compared with 671,800 tons in 
March, and 539,100 tons in April, 1926. The 
production included 237,800 tons of hematite, 
207,300 tons of basic, 182,500 tons of foundry and 
22,600 tons of forge iron. 

The production of steel ingots and castings in 
April amounted to 850,100 tons compared with 
949,600 tons in March, the decline being due to 
the Easter holidays. The production in April, 
1926, amounted to 661,000 tons. 


Determination of Sulphur in Coal and Coke.— 
According to a Paper presented before the Richmond, 
Va., meeting of the Division of Gas and Fuel 
Chemistry of the American Chemical Society, by 
W. A. Selvig and A. C. Fieldner (U.S. Bureau of 
Mines), sixteen samples of coal and coke, ranging in 
sulphur content from about 0.5 to 17.0 per cent., were 
analysed in five different laboratories by the Eschka, 
homb-washing, and sodium-peroxide fusion methods. 
The best average checks between duplicate determina- 
tions were obtained with the sodium-peroxide fusion 
method. In general, the laboratories were able to 


obtain results with the bomb-washing and sodium- 
peroxide fusion methods which checked those of the 
Eschka method sufficiently close to show that these 
methods may be used alternately with the Eschka 
method, which has for long been the recognised 
standard for sulphur determination in coal and coke. 
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The Combustibility of Coke.* 


By W. Diamond. 


Recovery Coke Ovens. 

There are to-day several different types of ovens 
on the market. Each type has. its own construc- 
tional peculiarities, which—it is claimed—make 
the said oven produce more and better coke from 
inferior material ; as a matter of fact, the makers 
of all types make that claim. 

The oven is a rectangular chamber, having a 
capacity of from 8 to 12 tons of coal, varying 
in height, width and length. Each side is con- 
structed of silica or ganister lumps forming either 
horizontal flues or vertical flues; the sole, or floor, 
of the oven also has flues running through the 
length or divided into halves, as in the vertical 
flued ovens. At each end of the oven is fitted 
a detachable door; on the machine side, or ram 
discharger side, the door may be by special 
mechanism taken straight away on the bench or 
discharging side. The door is lifted and swung 
away whilst the oven is being discharged. The 
arch of the oven is fitted with three port holes, 
or discharging holes, in equal distance. These 
are for the purpose of providing openings into 
each oven, through which coal can be poured into 
the ovens. There is also a mechanism which 
operates a long arm about 55 ft. long for the 
purpose of levelling the coal within the oven. 
The ram side door has a small door fitted to it, 
through which the levelling arm enters the oven. 

There is also a pipe fitted to each oven through 
the crown, and coupled with suitable valves to 
a hydraulic main. The pipe is for the purpose 
of collecting and conducting the gas evolved from 
the coke, when the side oa and sole are heated 
by waste gas, i.e., after the chemicals have been 
abstracted, 

On the bench side, or discharge side, there are 
to-lay several different devices to quench, convey 
and screen the coke. Some plants have metal tray 
conveyors, others have rubber belt conveyors to 
take the coke to the screening plant. At the most 
recent plants the coke is taken to a quenching 
tower, where the coke is simply douched with tons 
of water; the surplus water is collected and 
pumped into the tower tank for use again. At 
some places a structure of pipes in the shape of 
a horseshoe, all of them being perforated, is 
coupled to a water supply; all the hot coke, being 
discharged, passes through and is more or less 
quenched. 

There is a necessary piece of plant—namely, the 
ram—for pushing the coke out of the oven when 
the coal en been sufficiently carbonised. This 
point is easily determined. As there is generally 
the same man employed for this purpose, there is 
little probability of a mistake in pushing out 
coke insufficiently carbonised. 

It will be observed that the coal is heated from 
two sides by the side walls forming the heating 
medium, and these walls are heated as nearly 
as possible at the same rate and degree of heat. 
In this way, when the heat has reached the centre 
of the charge of coal, it is met by the heat from 
the opposite side, thus completing the operation, 
and, at the same time, causing the coke to form 
pieces in size exactly half the width of the oven, 
which is generally 9 ins. The measurements in 
the other directions differ because of the fracture 
caused by cooling, quenching and handling. 

The coal from which the coke is produced can 
he obtained from certain seams in a limited area. 
In priority, they are Durham, Yorkshire, Scot- 
land around Glasgow, parts of Derbyshire, North- 
umberland and Cumberland. 

- Coke may have the same chemical composition 
when made from seams of coal mined in different 
counties, but the composition of the coal used in 
the manufacture differs very greatly, and acts 
very differently when carbonised. In Yorkshire, 
Parkgate and Silkstone coal produce a remarkably 
good metallurgical coke; whilst in Durham, Busty 
and Brockwell coal produce a better coke, differ- 
ing very slightly in composition with the excep- 
tion of sulphur content. (The Durham coke con- 


* Paper read before the Middlesbrough Branch of the Institute 
of British Foundrymen. 


tains about 0.7 per cent. sulphur, whilst York- 
shire coke may contain 1.5 per cent.) 

If only the elemental carbon is required for fur- 
nace purposes without considering whether the 
coke would meet other demands made upon it, 
then it weuld appear that the lowest grade coke 
would answer the purpose of smelting; but that is 
insufficient for coke for furnace or foundry pur- 
poses. A coke must have a good cellular struc- 
ture, a uniform ash content, say 9.0 per cent., a 
moisture content of not higher than 4 per cent., 
sulphur under 1.0 per cent., which leaves a carbon 
content by deduction of about 86 per cent. in 
the wet basis. It is necessary to obtain a con- 
sistent composition—higher or lower if required— 
but whatever the composition may be, it must 
be constant. This is only an ideal which blast 
furnace and foundry managers never or rarely 
obtain. Where modern coal-cleaning plants, either 
of the Baum type or the dry-coal separation type. 
are installed, and the resultant coal used for car- 
bonising, coke of consistent composition is 
obtained. This is becoming daily more urgent in 
view of the greater commercial competition. 


Structural Strength of Coke. 

Certain coke does not hold the load either in 
a furnace or cupola. Very often the cause has 
been found to be due to one of many other pos- 
sible causes, either irregular supply of air through 
the tuyéres causing side burning, and so _per- 
mitting the load to fall through before the 
opposite side has burned through, or overloading. 
There are many other causes. 

There has been much work done, both in the 
works and laboratory, carried out to ascertain the 
nature of the burning of the coal under furnace 
conditions. When coke is used in either furnace 
or cupola it is required to act in two different 
capacities. In the furnace, coke acts both as a 
heating medium and as a means of separating 
the iron from the ore by chemical reduction. In 
the cupola, coke acts simply as a substance by 
which the scrap iron or pig-iron may be melted 
and heated to a required temperature for cast- 
ing. In the case of blast furnaces it has been 
stated by Howland that at 26 different blast 
furnaces in America, using the same ore, but 
different coke, the consumption of coke varied 
from 1,165 to 707 kilogrammes per 1,000 kilo- 
grammes of pig-iron produced. All makes of 
cokes do not act in the same manner in the 
furnaces, particularly in regard to the heat and 
consequent chemical action. 

When coke is burned completely in an open 
grate there is produced by the combination of 
carbon with oxygen of the air, first, carbon 
monoxide, a combustible gas which immediately 
ignites and is converted into carbon dioxide. 
Some authorities state the action is a direct one, 
forming carbon dioxide. 

The operation is probably, under all circum- 
stances, a double one, although the double opera- 
tion would of necessity appear to be simultaneous. 
If the action be considered to occur in two stages. 
then it is known by experiment that 

C + 0, = CO, = 97,000 calories per gramme 

molecule of O,, 
also that 
CO, + C = 2CO = —38,880 calories. 

Thus two molecules of carbon burned to carbon 
monoxide produce 58,320 calories, which is, of course, 
the net result after deducting the absorption of 
heat in the reduction of CO, to CO, from the total 
heat in the full combustion. It appears to he a 
fact that coke may be said to be more easily 
combustible simply by having a greater porosity 
than other coke which is not so porous. By the 
term porosity one is at the same time admitting 
it a fact that the coke contains and offers a 
greater surface upon which the oxygen—bhlown 
into the laboratory apparatus, cupola or blast 
furnace where coke is burning—may react. 

The cellular construction of the coke may be 
firm: that is, the cells mav be small and the walls 
thick and strong, or, on the other hand, the coke 
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cells may be large and the walls thin. Therefore 
in a cubic volume of coke the surface upon which 
the oxygen may come into contact would differ 
very greatly. In the majority of cases this may 
be observed by inspecting the pieces of coke by 
the aid of a lens. If this is not sufficient, one 
could refer to the actual and apparent density of 
the coke. The relation between these two quan- 
tities is accepted as giving the cellular spaces of 
the coke. 

The appearance of the coke produced by the 
Beehive process is well known, possessing as it does 
long, strong pieces of metallic appearance. At 
one time it was considered to be better for 
foundry and furnace purposes than coke made in 
the patent retort ovens. It has been said that 
patent coke could not possibly be so good as the 
Beehive coke because all the chemicals had been 
taken out of it. To-day this is known to be a 
fallacy. Moreover, experiments have proved that 
the polished surface on the Beehive coke was a 
detriment. The glaze was entirely, or nearly so, 
a graphite deposit which requires a higher tem- 
perature to combust with oxygen. In the majority 
of cases the coke was compact and dense, and 
therefore did not offer much cellular surface, so 
that it actually contained two disadvantages, 
surface condition and indifferent porosity. 

In order to obtain information that will enable 
comparisons to be made in the combustibility of 
coke it is necessary that the conditions of the 
experiments should be alike. Also it is important 
to note that results obtained in small scale plants 
or laboratory tests do not exactly define the actual 
results which would be obtained in the furnace 
or cupola. The first condition in the test is to 
ensure that all the pieces of coke which are to be 
used in the experiment are of uniform size. It 
is impossible to get each piece the exact dimension 
as another; it is sufficient that the pieces of coke 
should have been screened through and over 
screens of specific mesh and within narrow limits 
of dimension. Secondly, the oxygen and air 
supply to the coke must be at a definite volume, 
in unit of time and at a consistent pressure. 

Having provided these conditions, the type of 
apparatus in which to carry them out must be 
chosen. One type is a silica tube, which is heated 
in an electric furnace; the coke is packed in the 
tube, through which oxygen or air is passed over 
the heated coke. The gases evolved may be 
collected, and analysed for oxygen, CO, and CO. 
The reaction at a specific temperature ‘‘T”’ is 
adduced from the equation: 

co, + CO 
2C0, + CO + 20, 
since a gas containing X¥CO,.YCO + Z.O, will give 
on complete reduction 2X¥CO.YCO + 2ZCO. 

Koppers carried out experiments in a sala- 
mander. Coke of a definite size is packed into 
an iron shell and ignited; the air supply is kept 
consistent by a natural draft. After a given time 
the coke is cooled and weighed, the loss of weight 
is supposed to indicate the combustibility, the 
loss, of course, being compared to other samples 
tried under the same conditions. This is thought 
to be a fair and simple test, if carried out with 
adequate care and supervision, in order to ensure 
uniform state of conditions. The mechanical con- 
ditions which alter during the combustion can also 
be deduced from a number of such tests. The 
coke will fall sometimes into a close mass; other 
times the coke will lodge angle to angle. The 
first condition will, of course, make the passage of 
air more difficult, and in the latter the passage 
of air is free, possibly in some cases too free. It 
is therefore necessary to make a number of 
tests, no matter which method is chosen, in 
order that a reasonable deduction may be made 
from the results. One pound of coke requires 
from 6 to 7 lbs. of air for its combustion, so that 
the air supply must be very carefully controlled. 

It is of no advantage to have an easily com- 
bustible coke for melting pig-iron and scrap. The 
most suitable coke will be that which can produce 
a high temperature for melting purposes; also the 
sulphur content must be low, from 0.8 to 0.9 per 
cent., and with an ash content for economical 
purposes of not more than 8 to9 per cent. Given 
a coke of that composition there should be little 
difficulty in getting good, hot, clean iron. 
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Some metal, as is well known, must have a low 
viscosity for making fine castings or for the manu- 
facture of articles which require to stand 
abrasion ; in which case, dense, hard coke is neces- 
sary, but it should melt in the ratio of not less 
than 10 to 1 of coke. 

In the blast furnace, of course, the conditions 
are vastly different. The combustibility controls 
both the quantity of iron produced per furnace 
and the quality to a certain extent of the pig-iron. 

Having ascertained by experiment the most suit- 
able coke for a given purpose, how can that know- 
ledge be applied? One must ascertain what indi- 
cations can be found in the cupola to show proper 
or improper working—that is, in the combustion 
of coke. If a sample of exit gas is taken from 
the cupola and analysed, the result is found to 
be CO, = 16; CO = 2; and nitrogen, 80 per cent. ; 
then good combustion has been obtained and the 
maximum of heat has been produced somewhere 
within the cupola, but not necessarily in the proper 
manner. But if the composition of the exit gas 
is found to have been, say, 20 per cent. CO, then 
there has been imperfect combustion. 

If the carbon is burned in the proper position 
in the cupola, then the full value of heat of the 
97,000 calories is obtained; but if there is insuf- 
ficient air, i.e., oxygen, then a very poor heat is 
produced in the bed and a waste of 39° (approxi- 
mately) calories. This is one of the causes of poor 
heat and high combustion of coke, and is most 
often. attributable to poor air supply and high 
bed coke. In a coke with 88 per cent. carbon, the 
carbon developing 15,444 B.T.U.—taking it from 
calories—then supposing we take (224 lbs., coke x 
air) 1 lb. coke, 88 per cent. carbon x 126 cub. ft. 
of air to burn to CO. 224 x 126 cub. ft. = vol. 
of 30,224 cub. ft. for one ton of iron; then 1 Ib. 
coke (88 per cent. carbon) evolves 13,590 B.T.U. ; 
therefore 224 Ibs. coke sufficient to melt one ton 
of iron requires 3,046,400 B.T.U. 

This is perfect combustion, but a condition never 
attained in practice. If a relativity of twice CO, 
to one CO is obtained, then the furnace is working 
under good conditions. But.if the results are 
reversed—that is, one part CO, to two parts CO— 
then the process is working badly, which is a 
common expression. 

It is not necessary to have a perfectly designed 
cupola to melt the pig-iron and scrap. The author 
has seen a so-called cupola made from the shell of 
a Cornish boiler with sections cut out to form the 
charging hole, and another to form the opening 
through which fuel and coke could be placed to 
form the bed coke. The tuyeres were simply 
pieces of sheet iron shaped to form a pipe, with 
one pushed into another and connected to a primi- 
tive fan and coupled to the cupola. One would 
expect such a contrivance to do anything else than 
give good results, but, as a matter of fact, this 
cupola was producing molten iron for special 
purposes and more or less satisfied the owners. 
The melting of iron—although it can be accom- 
plished in the meanest type of apparatus—is a 
scientific operation when carried out on the best 


lines. 
The Cupola. 


These are designed to give an output of molten 
iron as may be desired—from 18 in. inside 
diameter, with a capacity of from 4 ton of metal 
per hour up to (and perhaps even larger than) 
84 in. diameter, with a capacity of 20 to 24 tons 
of metal per hour. These are average outputs 
and not to be taken as maximum and minimum 
quantities. If one has a larger cupola than may 
be necessary, it can easily be reduced by thicken- 
ing the lining with ganister lumps; then advan- 
tage may be taken of this provision as occasion 
demands. An important matter is in the relative 
position of the charging opening, and the tuyere, 
or, in other words, the distance or depth from 
the charging opening to the level of the tuyeres. 
These, again, vary, say, from 9 ft. to 23 ft., and 
it is reputed that in America there is a plant 
which has a depth of about 50 ft. 

The deeper the cupola is from the charging 
hole to the tuyeres, the iron and coke, filling up 
that area, absorb some of the waste heat of the 
ascending gases; if the coke has been wet or the 
metal dirty, then the absorption of the waste heat 
is of considerable value. But for general purposes 


450 THE FOUNDRY TRADE JOURNAL. 


the height is determined by the ratio between 
the internal diameter at the tuyeres and the 
charging hole, and it ranges from about 1-3 to 1-5. 
It is known, of course, that the greater the depth 
of the coke and iron charge within the cupola, the 
greater will be the resistance to the air, which is 
delivered to the cupola tuyeres. This is one of 
the factors which limits the depth. 


Volume and Pressure of Blast. 

The author has met cases where the cupola 
charge man has not known what volume of air is 
being delivered to the cupola, but sometimes could 
say at what pressure by water gauge the air 
was being delivered. In order to have proper 
control of the plant it is necessary that the charge 
man should know both the pressure and volume of 
air being delivered. The apparatus for indicating 
these is not-expensive. The gauges give a quick 
indication as to changing of the charge, or the 
consolidating by small coke or sczap in the cooler 
part of the cupola, also as to the capacity and 
efficiency of the blower. It is understood, of 
course, that one is quite clear in understanding 
the difference between the pressure of the air blast 
and the volume of the air delivered. The former 
matters very little in the cupola if the volume is 
delivered. The pressure necessary to deliver the 
required volume would, of course, be observed when 
working normally; if, after that, any difference 
occurred, then one would look round for irregu- 
larities. An important and frequently overlooked 
point is in the resistance caused to the air supply 
by excessive length of conduit and number of 
bends and twists; these may put sufficient 
resistance as to make the capacity of the fan or 
blower insufficient. It is, of course, understood 
that the tuyeres are of sufficient capacity and 
design to permit the air being delivered in regular 
volume; also that proper provision is made for 
cleaning the tuyeres of coke and slag obstructions. 

In large cupolas it is sometimes said to he 
necessary that the bed coke should be from 48 in. 
to 84 in. There is certainly a minimum height, 
and one may put as much coke into a cupola as 
one may wish. Experience has shown that it 
is quite unnecessary to have a greater depth of 
hed than 24 in. to obtain a quick melt and a 
regular floor. The conditions of working will 
bring the required depth to within an inch or 
so of that figure. If the cupola is in work the 
iron should come down drop by drop in about 
seven minutes. If it takes longer time to bring 
the metal down then the bed depth should be 
reduced. If the bed coke is too deep, i.e., ex- 
travagantly deep, then there is the probability of 
excessive coke consumption, cold metal and con- 
siderable waste, and an indefinite melting zone 
which sometimes causes the molten iron to become 
oxidised and useless. 

There is a difference in the weight of a cubic 
foot of coke, when the coke has been made from 
coal which has been compressed. It may be 
assumed that it contains more carbon per unit 
volume than coke made by simply top loading the 
coke oven charge. If compressed coke is used 
then it is not necessary to use so deep a bed, 
nor to use equal measures of coke when loading 
the cupola as with coke made by other methods. 
It is, therefore, necessary, if a measure is used 
in deciding the quantity of fuel, that a few 
charges of the measure should be weighed and 
checked from time to time. It is also necessary 
that the weight of pig and serap should be con- 
sistent and fairly uniform in bulk if one is to 
obtain satisfactory results. It is a common prac- 
tice to put into the cupola as serap, pieces such 
as the boss of a propeller together with light 
scrap, and the mixture is expected to he com- 
pletely fluid at the same moment. Tf such mix- 
tures are necessary the light scrap should be put 
in the cupola first, and gradually heavier pieces 
of pig and scrap metal can follow. Stee] melts 
at a higher temperature, and, consequently, takes 
a greater quantity, or weight, of coke to attain 
that temperature, so that the cupola may be 
blamed for irregular working or consuming an 
undue proportion of coke. 

The ash content of coke plays a very important 
part in the working of a cupola. Broadly speak- 
ing, it mav be assumed that for everv 100 Ibs. 
of coke consumed in the cupola 10 Ibs. of ash 
will be produced. To this can be added the dirt 
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adhering to scrap, also the rust on light iron, 
altogether forming a considerable proportion. All 
this objectionable matter can be removed only 
by melting and forming a slag; in all probability 
it will require some flux, such as limestone, to 
enable the ash to fuse. Whatever proportion 
this may result in, it has absorbed its quantity 
of heat; in other words, a definite quantity of 
coke has been consumed in doing this extraneous 
work. It is, therefore, advantageous to keep the 
ash jn the coke as low as possible; by so doing, 
the sulphur content will also be reduced. 


Work of the National Physical 
Laboratory. 


In a lecture to the Manchester Section of the 
Society of Chemical Industry, Dr. W. Rosennain 
(Superintendent of the Metallurgy Department of the 
Laboratory), said that the National Physical Labora- 
tory was established some 26 years ago as the result 
of the activities, first of a Committee of the British 
Association for the Advancement of Science, in which 
the late Lord Rayleigh was actively concerned, and 
later of a Government Committee. The Laboratory 
was begun on a very smal] scale, under the manage- 
ment of the Royal Society, and with a Government 
grant of only £7,000 per annum. It was located in 
the old royal mansion—Bushy House—and the rooms 
of that old building were adapted to laboratory pur- 
poses as well as possible. 

The purpose of the Laboratory was to aid the applica- 
tion of science, especially of physics in all its branches, 
to national and industrial needs. In spite of some early 
opposition, based upon unfounded fears and jealousies, 
it rapidly made its usefulness felt, and proved of great 
importance during the war. Even before the war, 
however, it had grown so large and important that 
the financial responsibility was more than the Royal 
Society could undertake, and the transfer of financial 
responsibility to the Government was suggested. This 
was carried out at the end of tthe war, and the 
Laboratory was now a part of the Department of 
Scientific and Industrial Research, although an execu- 
tive Committee appointed by the Royal Society still 
retained the scientific management. 

The Laboratory now has seven Departments, a 
scientific staff of over 130, and a total staff of over 500. 
Similar national laboratories exist in most of the more 
important countries of the world. The ‘‘ Reichsan- 
stal't,’’ near Berlin, is one of the best-known, while the 
United States Bureau of Standards is probably the 
largest, but the National Physical Laboratory holds a 
foremost place among such institutions and represents 
one of the finest organisations for scientific standardisa- 
tion, testing and research in the world. 

The lecturer then gave a brief sketch of some of the 
more striking activities of the Laboratory, dealing in 
turn with examples of the three great branches of 
work. In regard to standardisation, mention was made 
of the precision gauges used by engineers, of survev 
tapes, of weights, chemical glass-ware and even of tax!- 
meters. Measurement down to the one-millionth of an 
inch had now become a routine matter. Thermometers. 
including thousands of clinical thermometers and all 
types of precision thermometers and pyrometers, were 
standardised, while in another Division of the Labora- 
tory attention was given to X-rays, and protective 
measures for those engaged in their use. As a result 
of this work, more than 100 hospitals had adopted 
standard methods of protection; rules had been drawn 
up, and other countries were now following the lead 
thus given. Electrical meters and instruments of al) 
kinds were standardised in great mumbers, and much 
fundamental work had been done in the more 
accurate determination of the fundamental electrical 
units, the ampére and the volt. Means for testing 
insulating materials under electrical pressures up to 
one million volts were now being installed. 

In the latter part of the lecture the work on metals 
and alloys was briefly outlined. Recent achievements 
of the Laboratory related ‘to the production of gas-free 
metals by simple means, the production of new alloys 
capable of giving high strength at very high tempera- 
tures, and the production of a series of metals—iron, 
manganese, chromium, silicon, and the rare metal 
bervllium—in a far higher state of purity than had 
previously been attained. 


Heat-Resisting and Non-Corroding Steels.—Sir 
Robert Hadfield, Bt., has now published in pamphlet 
form his lecture before the Institute of Marine En- 
gineers last January on “‘ Progress in the Development 
and Practical Application of Heat-Resisting and Non- 
Corroding Steels.’’ A full abstract of the lecture was 
published in our issue for April 14 
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Trade Talk. 


Epcar & Company, LiMiTED, propose instal- 
ling an Ajax-Wyatt electrically heated crucible steel 
furnace. 

THe Ganpy MANuracturING Company, LIMITED, 
Wheatland Works, Seacombe, Cheshire, have decided 
to rebuild their works on the present site. 

AvTOMATIC AND Execrric Furnaces, Limirep, Elec- 
furn Works, 173-175, Farringdon Road, London, E.C.1, 
announce that they have entered into an arrangement 
with Carlo Brivio, of Via Principe Umberto 25, Milan, 
for the manufacture and sale of Wild-Barfield electro- 
magnetic furnaces in Italy. 

ARRANGEMENTS HAVE BEEN MAve for the annual 
dinner of the National Federation of Iron and Steel 
Manufacturers to take place on Thursday, June 16, ai 
the Connaught Rooms, Great Quven Street, W.C.2. 
The Chancellor of the Exchequer (the Right Hon. 
Winston Churchill, C.H., M.P.) and the President of 
the Board of Trade (the Right Hon. Sir Philip 
Cunliffe Lister, K.B.E., M.C., M.P.) have promised 
to attend and to speak. 

Tue INvestMENtT Company have pur- 
chased all the assets of the Northumberland Ship- 
building Company from the receiver for the prior lien 
bondholders. These assets consist of the Howden 
Shipbuilding Yard at Howden-on-Tyne, 24,580 ordi- 
nary shares of £10 each, out of 25,000 of the Fairfield 
Shipbuilding and Engineering Company, Limited, of 
Govan, practically all of the issued £750,000 5 per 
cent. preference, 6 per cent. preference, and ordinary 
shares of William Doxford & Sons, Limited, Sunder- 
land, and 43,200 ordinary shares of £25 each“of Work- 
man, Clark & Company, Limited, Belfast. 

Tue Force, Lruitep, Darlington, have 
been informed by Dorman, Long & Company, Limited, 
that they have received a cable to the effect that the 
Sydney Harbour Bridge main bearing has been com- 
pletely erected, set, and concreted, and congratulating 
the Darlington Forge, Limited, on their accurate 
workmanship. The fourth and final bearing was prac- 
tically erected in the shops of Darlington Forge, 
Limited, on Monday. Briefly, each bearing consists 
of 21 pieces of forged or cast steel, two pieces weigh- 
ing 32 tons each, six pieces between 26 and 27 tons 
each, the other 13 castings heimg somewhat lighter, 
and the total weight about 300 tons. 

DISCUSSING THE POSITION in regard to the recent 
announcement with reference to the Minerals Separa- 
tion process for improved tin recovery, an authority 
says that the actual application of the process seems 
to be that in dealing with the slime tin, which, as 
is generally known, is the product of fine crushing. 
and is therefore the finest and most elusive, it is com- 
paratively easy to obtain a concentrate containing 10 
to 15 per cent. black tin. ‘This is not a marketable 
product, as the smelters require a metallic content of 
at least 60 per cent. It is therefore during the opera- 
tion of bringing this slime concentrate up from 10 to 
15 per cent. to 60 per cent. that the great loss of tin 
is incurred, often rendering the operation economically 
unsound. Here the new process comes in, and its possi- 
bilities are evident. It is said to require expert 
chemical supervision, in which case it may not be of 
much use to the small producer. The suggestion is 
made that he might sell his slimes to a central plant. 

THE REPORT HAS BEEN ISSUED of the Preliminary In- 
quiry under the Boiler Explosions Acts into the cause 
of an explosion from a cast-iron steam pipe at the 
Kingshill Colliery, Allanton, Lanarkshire. The obser- 
vations of the engineer surveyor-in-chief to the Board 
of Trade are to the effect that the report deals with 
the failure under ordinary working conditions of a 
very large cast-iron steam pipe, in which, owing to 
movement of and damage to the core during casting, 
the thickness of metal varied from about 3 inch to 
13 inches, the change of thickness in some parts being 
very abrupt. The metal at certain points was also 
spongy, and the pipe appears to have failed initially 
at one of these thin and spongy places and then to 
have been shattered to pieces. The case illustrates 
very clearly the need for the most careful examina- 
tion of new cast-iron pipes that are to be subjected 
to high steam pressures and to the great variations 
of temperature and stress which such pipes have to 
sustain in service. No pipe in which a serious differ- 
ence of thickness is found to exist should be used in 
a high pressure steam pipe range. 


Wills. 

Pretty, I., of Wilden, near Stourport, 
Worcestershire, manager of the Wilden 

Harvey, F., of Clanmor, Hayle, Corn- 
wall, chairman of Williams, Harvey & 
Company, Limited 


£4,678 


£61,879 
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Company Meetings. 


Industrial Steels, Limited.—References to the seri- 
ous effect of the mining strike on the steel trade, and 
to the prospects of a revival of the steel industry, 
were made at the annual meeting of Industrial Steels, 
Limited, last week. Viscounr FatmourH, who pre- 
sided, said that in the early part of last year trade 
was about the same as it had been previously. As 
the first two months passed, things began to look 
better, and by the end of March they had hoped to be 
able to start extra furnaces and go ahead. Unfor- 
tunately, that hope was not fulfilled. As a result of 
the coal dispute, their output was very seriously 
reduced during a great part of the year, and they 
had no other means of making a livelihood in the 
company except by the production of steel. The 
year’s operations resulted in a loss, but, under the 
unique industrial conditions which prevailed, that was 
not surprising. As a result of expecting a large in- 
crease of trade, they had considerably increased’ their 
stock of coal, and this turned out to be a very for- 
tunate thing for both themselves and their customers, 
because they were able to utilise the fuel in order to 
roll sorse of their ingots. After using foreign coal, 
which was very costly, for some time, they had to 
stop. They started melting again in September. 
Thanks to their efforts in getting outcrop coal, they 
were able to keep the loss down to a great deal less 
than appeared probable at one time. As to the future, 
they were busy for the first three months of this year 
in working through their stock of orders, but the 
situation at present was not so favourable. It was 
difficult to prophesy. Orders were not as_ plentiful 
as they should be, but they hoped that this might be 
only temporary. He felt that trade must revive any- 
how, later on during the year. The shipbuilding in- 
dustry, which was a large consumer of steel, was 
stronger. A great many keels had been laid down 
during the last few months, and, although the demand 
for steel did not rise immediately, it must come as 
the year went on. 

Vickers, Limited.—-Presiding at the sixtieth annual 
meeting of the shareholders, at the River Don Works. 
Sheffield, Generat Str Herpert A. LAWRENCE said 
that. with regard to armaments, shipbuilding, and 
heavy engineering—carried on mainly at the works 
in Sheffield, Barrow, Erith, Dartford and Weybridge— 
although the lack of armament and _ shipbuilding 
orders, as compared with pre-war days, naturally 
affected the earning capacity of the works, they repre- 
sented the original business of Vickers, and if reason- 
able orders were forthcoming, they could. still be 
counted on to earn profits. The rolling stock group 
was represented by the Metropolitan Carriage, Wagon 
and Finance Company, and its associated concerns, 
and during the past year had proved the most success- 
ful of the Neen sa from the profit-earning standpoint. 
Electrical interests were centred mainly in the Metro- 
politan-Vickers Company, which, despite the industrial 
conditions of the past year, had maintained its usual 
dividend. The chairman went on to mention that 
during 1926 the company sold their interests in 
Vickers-Petters, Limited, a concern which had not 
given them any return for some years, and which in- 
volved continuous additional finance. They had closed 
down the British Lighting and Ignition Company. 
Limited, disposed of the plywood department at Cray- 
ford Creek, and sold their interests in Canadian 
Vickers. In May last they disposed of their share- 
holding in William Beardmore & Company. Limited, 
and were not now interested in that business. He 
also dealt at some length with the proposed recon- 
struction and subsequent sale of Wolseley Motors, 
Limited. Referring to a suggestion that Vickers, 
Limited, might have bought the assets of the last- 
named company from the receivers at the same price 
that Mr. Morris paid, he pointed out that in addition 
to the purchase price of £730,000, it would have been 
necessary for Vickers to have found at least another 
£300,000 or £400,000 as working capital, and whereas 
the purchaser had the necessary sales and manufac- 
turing machinery available, Vickers would have had 
to create loth a new sales and a new manufacturing 
organisation, and also design a new small car to put 
on the market with the existing six-cylinder. 


New Companies. 


Dominion Steel Corporation, Limited, 2, Westgate, 
Barnsley.—Capital £2,000 in £1 shares. Directors: 
J. R. O’Connor and A. D. Butterley. 

Lander & Larsson, Limited, 164, Edmund Street, 
Birmingham.—Capital £20,000 in £1 shares, to acquire 
business of iron and steel and metal merchants, etc., 
carried on at 164, Edinund Street, Birmingham, as 
Lander & Larsson. 
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IRON AND STEEL MARKETS. 


Pig-iron. 

MIDDLESBROUGH.—Both home and export de- 
mands in the Cleveland iron market continue slow 
and unsatisfactory from the makers’ point of view, 
consumers still refraining from buying except for 
immediate needs, while stocks at furnaces are steadily 
accumulating in consequence of competition from 
low-priced Continental producers. The position, it is 
feared, will become even more difficult, and already 
there is some rumour of a curtailment of output. 
At the moment there seems to be no indication of any 
potential demand that would be made actual by 
another cut in prices. Quotations remain as follow :— 
No. 1, 72s. 6d.; No, 3 G.M.B., 70s.; No. 4 foundry, 
69s.; No. 4 forge, 68s. 6d. per ton. 

In the market for hematite, recent priee conces- 
sions have given but little stimulus to buying. and 
quotations show further weakness. East Coast mixed 
numbers are now down to 79s. per ton, with the 
No. 1 quality 79s. 6d. per ton. On the North-West 
Coast Bessemer aieul numbers are quoted at 
£4 12s. 6d. per ton delivered at Glasgow, £4 15s. 
per ton delivered at Sheffield,~ and £4 15s. to 
£4 18s. 6d. per ton delivered at Birmingham. 

LANCASHIRE.—Consumers of foundry pig in this 
area, having in many cases forward contracts to draw 
upon, appear indifferent to current offers at lower 
rates, and business, therefore, is on a restricted scale. 
With only a quiet demand, Midland makers now quote 
both Derbyshire and Staffordshire No. 3 foundry at 
85s. 6d. per ton, with Scottish brands from 1(0s. 
upwards, delivered locally. 


Metals. 


Copper.—Consumptive demand for base metals in 
general has as yet hardly fulfilled market expecta- 
tions, and in the case of standard copper there has 
been again a relapse in values to the levels obtaining 
earlier in the month. A moderate amount of home 
and Continental buying has been noted, the ten- 
dency of which was certainly harder, helped by 
slightly better reports from America, but purchases 
continue chiefly confined to early requirements, and 
values have receded. 
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Official closing prices of standard copper have been 
as fo.low :— 

Cash: Thursday, £54 8s. 9d. to £54 10s.; Friday, 
£54 7s. 6d. to £54 8s. 9d.; Monday, £54 6s, 3d. to 
£54 7s. 6d.; Tuesday, £53 18s. 9d. ‘to £54; Wednes- 
day, £53 16s. 3d. to £53 17s. 6d. 

Three Months: Thursday, £55 to £55 1s. 3d.; 
Friday, £54 18s. 9d. to £55; Monday, £54 17s. 6d. to 
£55; Tuesday, £54 12s. 6d. to £54 13s. 9d.; Wed- 
nesday, £54 8s. 9d. to £54 10s. 

Tin.—Movements in standard tin have been irregu- 
lar, with a tendency mostly to lower levels in 
values. Home demand bas been restricted, and 
quieter conditions have prevailed in the United States. 
No fresh feature has presented itself, the market 
continuing to vacillate between, on the one hand, an 
admittedly strong statistical position, and, on the 
other hand, the uncertain industrial outlook, while 
some apprehension is expressed that supplies 
overtake demand during the coming months, whic 
often mark a quiet period in consumptive buying. 

Official closing prices of standard tin have been as 
under :— 

Cash: Thursday, £291 10s. to £291 12s. 6d.; 


Friday, £291 15s. to £291 17s. 6d.; Monday, £295 


to £295 5s.; Tuesday, £295 15s. to £296; Wednes- 
day, £296 10s. to £296 12s. 6d. 
Three Months: ‘Thursday, £283 10s. to 


£283 12s. 6d.; Friday, £284 2s. 6d. to £284 5s.; 
Monday, £286 10s. to £286 15s.; Tuesday, £287 5s. 
to £287 10s.; Wednesday, £287 12s. 6d. to £287 15s. 

Spelter.—Conditions in the market for ordinary 
spelter may be regarded as fairly satisfactory, values 
remaining at steady levels, though slightly easing 
under disappointing American cables. Demand on the 
part of home consumers has been fairly well sus- 
tained, and reports from the Continent are considered 
satisfactory. 

The following are the week’s prices :— 

Ordinary : Thursday, £29 7s. 6d.; Friday, £29 5s. ; 
Monday, £29 2s. 6d.; Tuesday, £29; Wednesday, 
£28 lls. 3d. 

Lead.—The market for soft foreign pig has de- 
veloped further weakness, demand on the part of con- 
sumers, both at home and abroad, still leaving much 
to be desired, and supplies being more than ample to 
meet current requirements. 

The week’s prices are appended :— ~ 

Soft foreign (prompt): Thursday, £24 17s. 
Friday, £24 18s. 9d.; Monday, £24 15s. ; 
£24 12s. 6d.; Wednesday, £24 7s. 6d. 


6d. ; 
Tuesday, 
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